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ABSTRACT 
 
The essentiality for waste reduction in society is prompted by the depletion of natural 
resources.  Internationally, five waste management strategies have been identified, 
namely reduction of waste (waste prevention), re-use of waste, recycling of waste, 
recovery of energy and disposal to landfill. 
 
In Polokwane Declaration of September 2001, South Africa’s Department of 
Environmental Affairs and Tourism committed itself to achieve a 50% reduction in 
the volume of waste generated by 2012 and to be landfilled and have a zero waste 
plan implemented by 2022. Through the National Waste Management Act, No. 59 of 
2008, the South African government also committed itself to provide protection of 
health, well-being and the environment through measures to avoid and minimise the 
generation of waste. 
 
Even though several policies and legislative documents are available that address 
waste minimisation and recycling, individual community members are however still 
reluctant to participate in these activities. This study therefore investigated the 
current levels of understanding, education and commitment to recycling and waste 
minimisation in a selected South African community. 
 
The target respondents of the study were members of a local church who are 
representative of the various peoples that reside in the communities serviced by the 
selected municipality. A convenience sample of 70 participants from that church was 
selected to complete the questionnaires. Seventy (70) questionnaires were 
distributed, and all 70 questionnaires were returned.  Interviews were also conducted 
with two managers from the Waste Management Department of the selected 
municipality.  The data analyses conducted, included descriptive statistics and 
content analysis of the interview transcripts. 
 
The empirical results revealed among others that: (1) recycling removal service is 
limited to pre-selected recyclables; (2) the municipality contributes to local 
entrepreneurial opportunities; (3) public participation is a pre-requisite in the success 
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of the programmes; (4) participation is determined by convenience; (5) enforcement 
of legislation assists with compliance; (6) environmental sustainability is supported 
by environmental concerned consumers; (7) mismatch of opinions around separation 
at source of generation and (8) continuous education is instrumental in waste 
management. 
 
The main recommendations of the study include: (1) municipalities need to provide 
exciting and innovative recycling and waste minimisation programmes, continuously; 
(2) positive attitude and behaviour of all the stakeholders determines the success of 
waste minimisation and recycling; and (3) society, industry and government need to 
join forces in ensuring success in waste management. By implementing these 
recommendations, stakeholders in this field of interest will go a long way in 
improving waste management in South Africa communities.  
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CHAPTER 1 
 
SCOPE OF THE STUDY 
 
 
1.1 INTRODUCTION 
 
The essentiality for waste reduction in society is prompted by the depletion of natural 
resources; the impact waste has on the environment and the fact that the capacity of 
landfills is diminishing (Council for Scientific and Industrial Research, 2011). 
Internationally five waste management categories are applied to reduce the amount 
of waste reaching landfill sites. The five waste management categories are known as 
the waste hierarchy and consist of: reduction of waste (waste prevention), the re-use 
of waste, the recycling of waste, the recovery of energy and lastly, disposal to landfill 
(CSIR, 2011).  
 
According to the Department of Environmental Affairs and Tourism (DEAT) (2001), 
the Polokwane Declaration of September 2001, committed that by 2012 South Africa 
will achieve a 50% reduction in the volume of waste generated and to be landfilled 
and have a zero waste plan implemented by 2022. The National Waste Management 
Act (NMWA), No. 59 of 2008 commits to provide protection of health, well-being and 
the environment through measures to avoid and minimise the generation of waste. 
 
Even though several policies and legislative documents are available that address 
waste minimisation and recycling, individual community members are still reluctant to 
participate in the available recycling project. The study therefore investigates the 
current levels of understanding, education and commitment to recycling and waste 
minimisation by communities.  By doing so, the study contributes to improving waste 
management in municipalities in South Africa. 
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1.2 PROBLEM STATEMENT 
The Polokwane Declaration (DEAT, 2001) envisioned “to implement a waste 
management system which contributes to sustainable development and a 
measurable improvement in the quality of life, by harnessing energy and 
commitment of all South Africans for the effective reduction of waste” (DEAT, 
2001:1). The Declaration has set a target of a 50% reduction in the generation of 
waste and a 25% reduction in the disposal of waste by 2012. The Declaration further 
plans to have a zero waste plan available by 2022 (DEAT, 2001). Through the 
development and implementation of a legislative and regulatory framework, waste 
avoidance, prevention of waste, reduction of waste, re-using waste and the recycling 
of waste will be emphasised (DEAT, 2001). 
 
Similar to many municipalities in South Africa which are challenged by limited landfill 
space, the selected municipality has over the years introduced waste minimisation 
programmes to ensure that communities assist the municipality in reducing waste to 
landfill (Van Der Merwe, Lombard, Lombard, Lombard, 2009). However, residents 
participate in these programmes on a voluntarily basis. 
 
Even though several recycling projects and educational programmes have been 
introduced over the years, many residents in the municipal area are still reluctant to 
participate in these projects (Van Der Merwe et al., 2009). Set attitude and behaviour 
prevent residents from participating in the current recycling projects (Van Der Merwe 
et al., 2009). This leads to the tendency that huge quantities of recyclable and re-
usable waste are still part of the general waste stream. The lack of participation and 
the reluctance to change behaviour and attitude towards these recycling projects 
contribute to: 
 
- Recyclable material lost to the recycling industry, 
- Valuable airspace at landfill sites consumed by recyclable material 
- Reduction in the resale value of recyclable material salvaged from the 
Material Recovery Facilities (MRF), 
- Potential employment opportunities lost (Van Der Merwe et al., 2009). 
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The study therefore suggests that it is important to investigate the extent of 
reluctance among community members to waste management and recycling issues 
in order to understand how municipalities could manage this function better. 
 
1.2.1 The extent of the problem 
 
The sustainability of recycling is threatened by fluctuating recycling markets (CSIR, 
2011). Intervention by government in regulating the recycling sector is a potential 
means to bring about a balance in the local markets. The success of recycling 
initiatives in smaller and remote sections of this municipal area is negatively 
influenced by the low volumes of recyclables and distance travelled to recycling 
markets. 
 
Separating recyclables at source provide several advantages: 
- Workers in the recycling industry are able to work in a cleaner and safer 
environment.  
- Recyclables at source are of a higher quality and have a higher resale value. 
- Easy access to facilities, storage and recycling containers ensure that 
community members participate more frequently in the programme. 
- Financial costs for initiating recycling programmes can be alleviated through 
the formation of partnerships and innovative ideas (CSIR, 2011).  
 
In South Africa the concept of recycling at source is relatively young and quite a big 
number of municipalities still do not have recycling programmes (CSIR, 2011). 
Therefore, large quantities of recyclable and re-usable waste are still disposed at 
landfill sites. This amounts to a huge loss to the recycling industry. Disposal of re-
usable and recyclable waste at waste sites contribute to the reduction in valuable 
airspace available at landfill sites (CSIR, 2011). 
 
The introduction of recycling programmes can ensure that re-usable and recyclable 
waste is diverted from landfill sites (CSIR, 2011). The provision of support in 
establishing recycling facilities and the provision of sustainable recycling markets will 
ensure the sustainability of recycling projects (CSIR, 2011). The establishing of 
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Material Recovery Facilities (MRF) at landfill sites assists in the diversion of 
recyclables from landfills and saving airspace (CSIR, 2011). 
 
Municipalities that lack resources to facilitate recycling, for example the separation of 
recyclable waste at source can form partnerships with the private sector (CSIR, 
2011). Municipalities can explore workable options to form municipal/private sector 
partnerships. Municipalities often have required land available that can be used by 
the private sector to establish the necessary support facilities to accommodate 
recycling programmes (CSIR, 2011). Municipalities can participate in job creation by 
introducing low technology, high labour projects (CSIR, 2011). 
 
The lack of incentives for source separation makes the community reluctant to 
participate in recycling programmes (Tonglet, Phillips and Read, 2004). Recycling at 
source is regarded as an inconvenience. The unavailability of storage for recyclables 
is another factor for not participating and the activity can be regarded as time 
consuming (Tonglet, Phillips and Read, 2004). The fact that there is not any 
significant financial benefits in separating recyclables at source, makes recycling a 
challenge. The accessibility to Buy-back centres in low income residential areas is a 
viable option to residents who participate in the programme (CSIR, 2011). 
Community members are rewarded for the recyclables they collect and deliver to the 
buy-back centre. Businesses participating in recycling are rewarded by saving on 
disposal charges (CSIR, 2011). 
 
1.2.2 Benefits of waste management 
 
Improvement in the waste management system for any municipality allows the 
municipality to contribute to desperately needed employment opportunities 
(International Solid Waste Association, 2012). The improvement of the waste 
management system through the support of the community allows for the prevention 
of illegal dumping of waste. Living conditions and health of communities benefit 
through these practices. Natural resources and landfill airspace are saved. The 
selected municipality has proved that energy can be harvested by introducing waste 
as a resource to produce energy (ISWA, 2012). These benefits of waste 
management will be lost without the participation or lack of participation in the waste 
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management activities as well as due to the fact that municipalities are not managing 
these activities effectively. 
 
1.2.3 Ways to solve the problem 
 
According to the David Newman, president of the International Solid Waste 
Association (ISWA, 2012), awareness needs to be raised about the global 
emergency on hand since four billion tons of waste is produced annually and 70% of 
this waste is either landfilled or dumped in uncontrolled urban areas (ISWA, 2012). 
Through this environmental crisis one billion tons of carbon dioxide emissions are 
produced, diseases are spread, resources are lost and urban decay is becoming 
more evident (ISWA, 2012). Through good waste management practices, jobs are 
created through recycling, urban areas are clean and offer good investment 
opportunities, resources are recovered and applied to processes in industries and 
agricultural land is composted through composting of organic matter (ISWA, 2012). 
Good waste management practices have proved that energy can be regained by 
waste to energy facilities, biogas is extracted from landfill sites and organic waste is 
anaerobically digested. Waste management allows for the alleviation of poverty and 
the improvement of the environment (ISWA, 2012). 
 
In 2008 in the city of Kanpur, India, the municipality and the government of Uttar 
Pradesh along with a public private partnership managed to transform the solid 
waste management system in the city (ISWA, 2012). The benefits of the project 
managed to bring about carbon dioxide savings of about 69 000 tons carbon dioxide 
per year. The door-to-door waste collection increased by 50%. Uncontrolled dumping 
sites were closed and the living conditions, environmental and health benefits of the 
residents increased. The partnership managed to secure employment for 130 
informal waste handlers (ISWA, 2012).  
 
In the Republic of Korea with the assistance of policies, a significant increase in 
recycling is experienced (ISWA, 2012). The Extended Producer Responsibility (EPR) 
policy in Korea requires that all manufacturers and importers have to recycle a 
percentage of their products. This policy was introduced in 2003 and the aim is to 
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reduce waste at source (ISWA, 2012). Through the EPR policy carbon dioxide 
emissions have been reduced by an estimated 412 000 tons annually; about 23 532 
tons of greenhouse gas (GHG) emissions carbon dioxide produced from landfilling or 
incineration of plastics. This project led to the Korea‟s Landfill Gas Recovery Project 
(ISWA, 2012). This is a Clean Development Mechanism project, ensuring an 
increase in the production of clean energy (ISWA, 2012).  
The city of Chania in Greece has an estimated population of 150 387 and due to the 
increase in people usually during the holiday season, waste generated amounts to 
between 330 to 350 tons of waste per day, with 45 tons of recycling material (ISWA, 
2012). At the landfill site waste was disposed and burnt with no control measures. 
The generated waste comes from various sources such as military bases, hospitals, 
abattoirs, poultry farms, salt factories and other industries. The environment and 
communities were faced by various risks (ISWA, 2012). Infrastructure for the 
treatment of solid waste was developed and became operational in 2005. The city of 
Chania now experiences a benefit in carbon dioxide reduction of about 13 000 tons 
per year. Recycling has increased to 30% of the municipal waste generated. 
Employment has been created for about 90 people (ISWA, 2012).  
 
In Banglasdesh between 50-60% of waste generated is biodegradable. In 2005 
13 300 tons of biodegradable waste was generated per day (ISWA, 2012). In 2008 in 
Bulta a compost plant with a capacity of 130 tons per day was put in operation. The 
plant was constructed at no cost to the local government; it was financed through 
carbon financing (ISWA, 2012). The project reduces carbon emissions by 90 000 
tons per year. About 50 000 tons of compost are produced by the plant annually and 
130 tons of organic matter are recycled per day. Food security is at risk in 
Bangladesh, 83% of the cultivated land has less than 3.5% organic matter. The 
problem can be eliminated by the compost produced at the plant (ISWA, 2012). 
 
In the selected municipality, solid waste generated range from 0.4 - 0.8kg/capita/day 
for the formal sector and 0.18kg/capita/day for the informal sector (ISWA, 2012). 
About 1.15 million tons of waste is landfilled on an annual basis. Africa‟s first landfill 
gas to electricity project was launched in 2007 in this municipal area (ISWA, 2012). It 
has been estimated that 480 000 tons of carbon dioxide will be reduced by 2013 and 
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by 2021, 7.8 million tons will be reduced (ISWA, 2012). The project has also 
managed to increase employment opportunities. The project allows for income 
generation through the sale of electricity generated from methane and by selling the 
reduction of carbon dioxide emissions (ISWA, 2012). 
 
Above mentioned projects prove that well planned, monitored and controlled waste 
management practices have several advantages. Advantages of these projects 
include; the generation of energy, a reduction of carbon emissions, cultivation of 
agricultural land and EPR ensuring that the manufacturer is held accountable for the 
production of waste and so on. 
 
1.2.4 The angle of investigation 
 
The present study argues that waste management is not effectively executed by the 
selected municipality because of a disconnection between what municipality expect 
from community members and vice versa. It seems that municipal management 
does not know or are negligent in addressing this disconnection. Questions that 
broadly need to be answered in this regard are:  
- What are the levels of understanding of waste minimisation among community 
members? 
- What is the level of education about waste minimisation and recycling among 
community members?  
- What is the role of the municipality in terms of provision of resources, policy 
formulation and execution, education, etcetera in addressing waste 
management? 
 
To investigate these questions, the members of a selected church community were 
chosen as the sample for the study. This church has over the years introduced their 
members to the concept of taking responsibility for their environment. The church 
has been playing an active role to sensitise its members to the importance of waste 
management. Several sustainable concepts have been introduced, with recycling as 
one of the initiatives. The church grounds accommodate two recycling igloos, one for 
paper and one for glass recycling. Various levels of understanding, education and 
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commitment have been displayed by members of this church community, making 
them a suitable sample in which to investigate the research questions. 
 
1.3 RESEARCH OBJECTIVES 
 
The primary objective of the study is to contribute to improving waste management in 
a selected municipality by investigating the current levels of understanding, 
education and commitment to recycling and waste minimisation among communities, 
as well as their perceptions about the role of the selected municipality in delivering 
effective waste management. 
 
To achieve the above-mentioned objective, the following secondary objectives will be 
pursued: 
 
- To assess the levels of waste management education prevalent among the 
members of this community 
- To assess the role of the municipality in addressing waste minimisation as 
expected by the selected community 
- To identify the involvement in safe and responsible disposal of hazardous and 
electronic waste by the selected community 
- To identify the level of sustainability of the recycling projects as assessed by 
the selected community 
- To identify the level of consumer responsibility as assessed by this community 
- To identify the importance of legislation and policies in recycling and waste 
minimisation as regarded by the selected community 
- To assess the levels of motivation among the members of the selected 
community to participate in waste management 
- To assess the levels of commitment to addressing waste management 
problems among the members of the selected community 
- To identify the responsibility municipality management has in introducing 
waste minimisation and recycling programmes  
- To identify the measures applied by management of the municipality to 
educate the public on waste minimisation and recycling 
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- To identify the responsibility the service provider has in the waste 
minimisation 
- To determine the sustainability of waste minimisation and recycling 
programmes  
- To determine  the impact of legislation to ensure the sustainability of waste 
minimisation and recycling 
- To identify the negative impacts caused by municipality in waste minimisation 
and recycling projects 
- To identify the positive impact the involvement of the municipality has in the 
recycling project  
 
1.4 METHODOLOGY OF THE STUDY 
 
The methodology of the study depends on the paradigm chosen for the study (Collis 
and Hussey, 2009). For the purpose of this study both positivistic and interpretivism 
paradigms were followed. 
 
1.4.1 The research paradigm 
 
Collis and Hussey (2009) draw a comparison between the positivism and 
interpretivism paradigms.  According to Collis and Hussey (2009:56), “the positivism 
paradigm has its origins in the natural science. The assumption is that social reality 
is singular and objective, and is not affected by the act the investigation conducted. 
The research involves a deductive process and explanatory theories are provided in 
order to understand the social phenomena” (Collis and Hussey, 2009:56). 
 
The interpretivism paradigm is explained by Collis and Hussey (2009:57) as being 
developed in reaction to “criticisms of the positivism” paradigm. According to the 
interpretivism paradigm it is assumed “that social reality is in our minds, and is 
subjective and multiple (Collis and Hussey, 2009:57). Social reality is therefore 
affected by the act of investigating it. The research involves an inductive process 
with a view to providing an interpretive understanding of social phenomena within a 
particular context”, (Collis and Hussey, 2009:57). 
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According to Mouton (2002) the answering of questions relating to the specific 
problems with the aim of describing and understanding the problems from various 
points of view is used in the qualitative research approach. According to Collis and 
Hussey (2003:162), “the relative ease and speed with which research can be 
conducted” is regarded as one of the main advantages of a quantitative approach. 
Qualitative data collection methods are time consuming as well as expensive (Collis 
and Hussey, 2003).      
 
In this study, the research approach was a combination of a qualitative and 
quantitative perspective; a hybrid of the two approaches. In the quantitative 
approach statistical techniques such as exploratory factor analysis were applied to 
the data and hypothesised relationships were statistically tested. In order to 
understand the problem and to investigate the factors leading to the situation, a 
qualitative approach was followed. 
 
1.4.2 The sample design 
 
Sekaran and Bougie (2010: 279 and 285) discuss eight sampling designs. The 
following sampling designs forms part of probability sampling: Simple random 
sampling, Stratified random sampling, Systematic sampling, Area sampling and 
Cluster sampling. 
 
Sekaran and Bougie (2010), discuss non-probability sampling which consists out of 
Convenience sampling, Judgement sampling and Quota sampling. Convenience 
sampling, a non-probability type of sampling is an easy or convenient, fast and 
inexpensive method of data collection. However, the disadvantage of this sampling 
design is that it is “not generalizable at all” (Sekaran and Bougie, 2010:280). In this 
design members who are easily accessible are used as study subjects (Sekaran and 
Bougie, 2010). 
 
For the purpose of this study convenience sampling was used to randomly select at 
least 70 respondents to complete the questionnaires. Fieldworkers were used to 
distribute the questionnaires physically among the respondents. The questionnaires 
were collected immediately after the respondent had completed the questionnaire.  
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1.4.3 The measuring instrument 
 
A questionnaire was constructed asking questions on the following themes: 
 
- Understanding about stakeholder responsibility for waste management; 
- The levels of waste management education in the community; and 
- The levels of commitment to waste management in the community. 
 
The questionnaire statements were derived from secondary literature on the topic 
and these statements were anchored to a 5-point Likert scale ranging from (1) 
strongly disagree to (5) strongly agree. 
 
In terms of this study, questionnaires formed a very important measure of this study. 
The questionnaires were used to obtain information about the problem, in terms of 
lack of participation, reluctance to change attitude and behaviour towards waste 
minimisation and recycling. 
 
Collis and Hussey (2003) list the following as advantages of administering 
questionnaires to the respondents: 
 
- Important data can be obtained 
- Administering questionnaires can be done inexpensively 
- Respondents can remain completely anonymously 
- Researcher is able to cover a bigger geographical area 
- The researcher is able to analyse and compare information easily 
- Possibility to obtain an almost 100% response rate 
 
1.5 TERMINOLOGY 
The following terms were used in the text: 
 
Airspace - space for disposal of waste at landfill sites 
 
Buy-back centre - facility to exchange recyclables for an incentive 
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Drop-off centres - facility where recyclables can be handed in without receiving an 
incentive 
 
General waste stream - waste not separated into recyclable and non-recyclable 
stream   
   
Waste - Any substance, whether or not that substance can be reduced, re-used, 
recycled and recovered: 
- That is surplus, unwanted, rejected, discarded, abandoned or disposed of 
- Which the generator has no further use for the purposes of production  
- That must be treated or disposed of (DEA, 2011a). 
 
1.6 OUTLINE OF THE STUDY 
 
Chapter 1 explains the scope of the study. This includes the problem statement, 
research objectives, methodology, important terminology and chapter layout of the 
study. 
 
Chapter 2 involves theoretical knowledge. The research reflects on waste 
minimisation and recycling, reflecting on prior studies completed in waste 
management, policy and legislation on waste management. 
 
Chapter 3 explains the research methodology of the study. This include: the 
research paradigm, method of the study, empirical results, validity of data and ethical 
issues. 
 
In Chapter 4, the empirical results are reported on the qualitative data obtained. The 
chapter includes the research method used, the data collection method applied and 
the data analysis. 
 
In Chapter 5, the results are discussed in terms of the managerial implications they 
present. This chapter also highlights the limitations of the study and 
recommendations for future research. 
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1.7 ABBREVIATIONS 
The following are abbreviations found in the text: 
 
CSR - Community social responsibility 
 
E-waste - Electronic waste (disused electronic appliance) 
 
GDP - Gross Domestic Product 
 
GHG - Global greenhouse gas 
 
IUCN - International Union for the Conservation of Nature and Natural Resources  
 
IDP - Integrated Development Program  
 
MRF - Materials Recovering Facility 
 
MSW - Municipal solid waste 
 
NEMA - National Environmental Management Act No 107 of 1998. 
 
NWMA- The National Waste Management Act No 59 of 2008. 
 
UCCSA- United Congregational Church of Southern Africa   
 
UK- United Kingdom 
 
UNFCCC- United Nations Framework Convention on Climate Change  
 
WEEE- Waste electrical and electronic equipment 
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CHAPTER 2 
 
A LITERATURE REVIEW ON WASTE MANAGEMENT IN SOUTH AFRICA 
 
 
2.1 INTRODUCTION 
 
The current practice in South Africa to dispose of waste generated through industrial, 
commercial and residential activities is landfill (Fischer, 2013). In order to ensure the 
availability of landfill space, landfills are challenged by competing for land with other 
economic activities. The construction and operation of landfills are extremely 
expensive and landfills have negative impacts on the environment, water and air 
(Fischer, 2013). The increase in urbanisation and consumption causes an increase 
in the volume of waste as well as the hazardous content of the generated waste. The 
environmental, social and financial costs of the disposal of waste can be decreased 
by minimising waste production through recycling (Fischer, 2013).  
 
The aim of this study is to identify and understand the attitude and behaviour of 
residents living within the selected municipality, towards challenges in waste 
minimisation and recycling; in order to improve waste management in the selected 
municipality. 
 
 2.2 DEFINING WASTE MANAGEMENT 
 
According to The National Waste Management Act (NWMA), No. 59 of 2008 (RSA, 
2008:16) waste can defined as, “any substance, whether or not that substance can 
be reduced, reused, recycled and recovered: 
 
- That is surplus, unwanted, rejected, discarded, abandoned or disposed of; 
-  Which the generator has no further use for the purposes of production; 
- That must be treated or disposed of; or 
- That is identified as waste by the Minister by notice in the Gazette, and 
includes waste generated by the mining, medical or other sector; but : 
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- A by-product is not considered waste; and 
-  Any portion of waste, once re-used, recycled and recovered, ceases to be 
waste” (RSA, 2008:16). 
 
According to Lee and Paik (2010) management and control of municipal solid waste 
(MSW) forms part of the increasing environmental problems globally. Several 
creative means have been developed in order to manage and control MSW 
effectively. According to Lee and Paik (2010), MSW can be defined as refuse 
generated mainly from households. Waste minimisation, reduction of waste at 
source, the re-use of waste and recycling of waste has been a challenged faced by 
various municipalities throughout South Africa. 
 
2.3 SOUTH AFRICAN LEGISLATION ON WASTE MANAGEMENT 
 
Referring to Table 2.1 below and according to the South African Constitution Act, 
108 of 1996 (RSA, 1996:6) Section 24, every resident within South Africa, “has the 
right to an environment that is not harmful to their health and well-being”.  According 
to The National Environmental Management Act (NEMA) No 107 of 1998 (RSA, 
1998), the commitment is to provide an environment which is sound to the health 
and well-being of all South African citizens. The South African government is obliged 
to respect, protect and fulfil the social, economic and environmental rights of all the 
inhabitants of the country (RSA, 1998). Furthermore, this legislation strives to cater 
to the needs of the previously disadvantaged people. All planned and future 
developments should be sustainable and planned according to the needs of present 
and future generations, integrating social, economic and environmental factors 
(RSA, 1998). 
 
NEMA (RSA, 1998) states, that sustainable development is dependent on factors 
such as the avoidance of pollution n of the environment and degradation of the 
environment. If the situation arises where avoidance and degradation cannot be 
avoided totally, then pollution and environmental degradation should be minimised 
and remedied. Furthermore, NEMA states that the ideal is that waste generation 
should be avoided, however if avoidance is not possible, then at least the waste 
should be minimised, re-used or recycled or disposed of responsibly (Van der Linde, 
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2007). The National Environmental Management Act No 107 0f 1998 (NEMA) (cited 
in Van der Linde, 2007) undertakes to apply fair legislative procedures and other 
measures in order to prevent pollution and ecological degradation it promotes 
conservation and secure ecological sustainable development, thereby ensuring an 
environment that is protected for present and future generations. All spheres of 
government and organs of state serve as guardians to protect the environment (Van 
der Linde, 2007). 
 
According to The National Health Act, No. 61 of 2003 (RSA, 2003), Section 83, if any 
health officer in duty of a municipality has reason to believe that a situation referred 
to in Section 24 of the Constitution is relevant, where pollution may exist that maybe 
a disadvantage to people‟s lives or any other health nuisance, the officer should 
investigate the situation and act accordingly. The National Health Act recognises the 
obligation that this legislative document has in order to rectify the socio-economic 
injustices, imbalances and inequities of past health services in order to improve the 
quality of life of all citizens, due to the democratic values, social justice and 
fundamental human rights that all inhabitants in South Africa have a right to enjoy 
(RSA, 2003). 
 
At the first National Waste summit hosted in 2001 in Polokwane by the Department 
of Environmental Affairs and Tourism, the Deputy Minister of the department 
concerned, Ms Rejoice Mabudafhasi adopted the Polokwane Declaration on behalf 
of government, along with representatives of civil society and business (DEAT, 
2001b). The implementation of waste management processes led to the harvesting 
of energy and South African communities supporting effective minimisation of waste 
which in turn contributes to sustainable development and a definite improvement in 
the quality of life as suggested by the Polokwane Declaration (DEAT, 2001b). A 
target was set to have the generation of waste reduced by 50% and the disposal 
thereof reduced by 25% by 2012. It is planned to have a zero waste plan developed 
by 2022. In order to emphasise waste avoidance, prevention, reduction, re-use and 
recycling the Polokwane Declaration set to develop and implement a legislative and 
regulatory framework. Targets for waste reduction and recycling will be established 
and enforced (DEAT, 2001b). 
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According to the National Waste Management Act No 59 of 2008 (RSA, 2008) where 
the generation of waste cannot be avoided the principles of reduce, re-use, recycle 
should be implemented and only as a last resort should waste be disposed of, as a 
requirement to sustainable development. This Act makes provision for in addition, 
the principle of recovery of waste materials (RSA, 2008).The objects of the NWMA 
(RSA, 2008), are “to protect health, well-being and the environment by providing 
reasonable measures for: 
 
- Minimising the consumption of natural resources, 
- Avoiding and minimising the generation of waste, 
- Reducing, re-using, recycling and recovering waste, 
- Treating and safely disposing of waste as a last resort, 
- Preventing pollution and ecological degradation, 
- Securing ecologically sustainable development while promoting justifiable, 
economic and social development” (RSA, 2008:18). 
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Table 2.1: Summary of legislative framework relating to waste management in South Africa 
Year Legislation Main emphasis 
1973 Hazardous Substances Act, 15 of 1973 
 
Regulates transportation and disposal 
of defined hazardous 
substances 
1996 Constitution 108 of 1996 – Bill of Rights 
 
 
• Refuse removal, disposal sites 
• Local government function – governed 
by Provincial 
Government 
1989 
 
1998 
 
DEAT – Environment Conservation Act, 73 of 
1989 
DEAT – National Environmental Management 
Act, 107 
of 1998 
• Environmental Impact Assessment    
Regulations (EIA) 
• Framework for the overall protection 
of the environment 
1998 DWAF – Waste Management Series, 1998  
 
Handling, classification and disposal of 
waste 
1998 DWAF – National Water Act, 36 of 1998  Pollution of water resource 
1998 DWAF – National Water Act, 36 of 1998  Pollution of water resource 
1998 Local Government: Municipal Structures Act, 
117 of1998 
 
Restructuring of Local Government & 
associated roles and 
Responsibilities 
1999 DEAT – National Waste Minimisation Strategy 
 
• Waste minimization & prevention 
• Shift from end-of-pipe solutions to 
prevention of waste 
2000 Local Government: Municipal Systems Act, 32 
of 2000  
Enabling legislation for local 
municipalities 
2000 DEAT – White Paper on Integrated Pollution 
and Waste 
Management for South Africa 
Prevention of pollution, waste 
minimization, impact 
management and remediation 
2001 National Waste Summit – Polokwane 
Declaration  
First National waste summit. 
Polokwane Declaration signed. 
2003 National Health Act, 61 of 2003 
 
Designates Municipal services to 
include waste 
management and attributes power to 
the Minister to make 
regulations regarding health care risk 
waste 
2003 National Treasury – Municipal Finance 
Management Act, 56 of 2003 
 
Roles and responsibilities of 
municipalities in terms of financial 
management systems. 
2006 National Treasury: Environmental Fiscal 
Reform Draft 
Policy 
 
Framework for considering market 
based instruments to support 
environmental fiscal reform. 
2006 
2006 DEAT – Strategic Framework for Sustainable 
Development in South Africa 
Document aimed at developing a 
strategic framework to meet millennium 
environmental objectives. 
2007 DEAT – National Waste Management Bill  Overarching waste management 
legislation 
2007 DEAT – Waste Tyre Regulations 
 
 
Regulations regarding the safe 
handling, storage and 
disposal of used tyres 
Source: Engledow (2005 cited in Thompson-Smeddle, n.d. pg 64-65) 
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In South Africa waste management is informed by the waste hierarchy, the waste 
hierarchy serves as a guideline for the objects of the NWMA (see Figure 2.1 below) 
(DEA, 2011a). Stakeholders apply the hierarchy in waste management and the 
National Waste Management Strategy (DEA, 2011a) follows this hierarchal 
approach. The waste hierarchy makes alternatives available to waste management, 
during the lifecycle of waste. These options are arranged as follows: Waste 
avoidance and reduction, re-use, recycling, recovery and disposal (DEA, 2011a). 
 
FIGURE 2.1: WASTE HIERACHY 
Source: Waste hierarchy, Leo Group, n.d  
The ultimate option of waste management is avoidance and reduction (DEA, 2011a). 
The aim is that products should be designed so as to reduce any unnecessary waste 
parts. According to the waste hierarchy the first option will be to ensure that the 
amount and the toxicity of the waste generated during the manufacturing process is 
reduced (DEA, 2011a). This stage is followed by the re-use stage (DEA, 2011a). The 
item is removed from the waste stream and applied in an identical or different 
manner, but without changing the shape or properties thereof (DEA, 2011a). The 
following stage in the hierarchy is recycling and composting. The product is 
separated from the waste stream; the product is then processed or use as raw 
material (DEA, 2011a). The first four options are the basis of cradle-to-cradle waste 
management (DEA, 2011a). During this approach when the item reached the end of 
its life cycle, the item is either re-used or recycled; it forms part of a new item and 
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materials. This is an on-going process until the level of recovery is reached. During 
recovery, certain parts of the product are converted or the waste is applied as fuel 
(DEA, 2011a). In the last stage of the hierarchy, waste is either treated or disposed 
of in a safe manner (DEA, 2011a). 
 
2.4 THE NATIONAL WASTE MANAGEMENT STRATEGY 
 
South Africa made a commitment to support sustainable development (DEA, 2011a). 
Therefore the desired action is to prevent the unnecessary utilisation of raw 
materials and essentiality to support products of a sustainable design, productive 
use of resources and to prevent waste generation (DEA, 2011a) The concepts of re-
use, recycling, recovery and treatment of waste according to the waste management 
hierarchy (see Figure 2.1) will eventually become the alternatives and preferred 
options of waste management instead of landfilling (DEA, 2011a). 
 
South Africa is faced by various waste management challenges. The National Waste 
Management Strategy (NWMS) (DEA, 2011a) is a legislative requirement from the 
NWMA (RSA, 2008) which provides a means to deal with these challenges (DEA, 
2011a). The challenges are as follows:  
 
- Increasing waste volumes due to increase of the population and the economy 
pressurises the short supply of waste management facilities. Urbanisation and 
industrialisation cause complications of the waste streams and the 
management thereof. 
- The urban informal areas, tribal areas and rural formal areas experience 
inadequate waste services bringing about an unhealthy living environment. 
This is due to a backlog of waste services. 
- Available waste data is often unreliable, because submission is not obligated. 
- The recycling industry as well as waste collection services provide much 
needed employment opportunities and the Gross Domestic Product (GDP) 
however, growth in these industries are stunted by policy and regulations 
which does not provide the needed support in the waste management 
hierarchy.  
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- The lack of recycling infrastructure curbs the separation of waste at the point 
off generation and the diversion limits the follow of recyclables to material 
recovery points and to buy back centres. Limited capital investments and 
maintenance of infrastructure increase the pressure on out dated waste 
management facilities and equipment. 
- Lack of financial resources pressurises out dated waste management 
infrastructure. 
- Consumers receive an under-priced waste management service therefore 
disposal is the preferred option of waste treatment.  
- Limited waste treatment options are more costly than landfilling. 
- Safe disposal for all waste streams are curbed by inadequate and compliant 
landfill sites and hazardous waste management facilities (DEA, 2011a).  
         
The NWMS is planned with eight goals in mind; these goals with individual targets 
must be obtained by 2016 (DEA, 2011a). Different spheres of government along with 
industry and civil society need to work together in order to accomplish these goals 
and targets. The goals include (DEA, 2011a: 6): 
 
- Promoting of waste minimisation, re-use, recycling and recovery of waste. 
- Ensure effective and efficient delivery of waste services. 
- Grow the contribution of the waste sector to the green economy. 
- Ensure that people are aware of the impact of waste on their health, well-
being and the environment. 
- Achieve integrated waste management planning. 
- Ensure sound budgeting and financial management for waste services. 
- Provide measures to remediate contaminated land. 
- Establish effective compliance with and enforcement of the Waste Act. 
 
However, for the relevance of this paper the following goals will be the focus point:  
 
- Goal 1: Emphasising the importance of waste minimisation, reuse, recycling 
and waste recovery (DEA, 2011a). 
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The target of this goal is that there should be a diversion of 25% of recyclables from 
landfill sites for the purposes of reuse, recycling and recovery. Separation at point of 
generation programmes should have been introduced to all inhabitants of 
metropolitan municipalities, cities and large towns (DEA, 2011a:23). 
 
- Goal 2: The availability of effective and functional waste services. 
 
The target of this goal is that 95% of all urban and 75% of all rural households 
should receive adequate waste collection services, including the integration of 
recycling concept (DEA, 2011a:26). 
 
- Goal 3:  The waste sector making a valuable contribution towards the green 
economy by 2016  
 
According to the target of this goal the waste sector should contribute in providing 
69 000 employment opportunities in South Africa. Furthermore, 2 600 more SMEs 
and cooperatives should be participating in waste service delivery and recycling 
(DEA, 2011a:27, 28). 
 
- Goal 4: Most (80%) of municipalities and schools in South Africa should have 
effective programmes operating by 2016 
 
These programmes should create awareness of the impact of waste on the health 
and well-being of people and the environment (DEA, 2011a:29). 
 
The implementation of the Waste Act is the responsibility of the Department of 
Environmental Affairs and provincial counterparts. On the other hand, the 
implementation of the NWMS requires joint participation from various stakeholders 
such as the three levels of government, parastatals, households, business 
community, NGO‟s and community organisations. The success of waste awareness 
campaigns and programmes, recycling initiatives and compliance monitoring are 
dependent on the partnerships between these stakeholders (DEA, 2011a). 
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The role of the civil society within the implementation of the NWMS; consumers and 
households are responsible for waste generation through the products that they 
consume (DEA, 2011a). Consumers and households are end users and they should 
dispose of waste in a responsible manner; they should focus on the opportunities to 
reduce, reuse and recycle waste (DEA, 2011a). Consumers need to be aware of the 
impact of purchased products on the environment. As part of the broader society, 
consumers need to influence their peers to become more environmentally 
responsible (DEA, 2011a). 
 
The different phases of the waste management hierarchy as well recycling initiatives, 
the rendering of waste management services, compliance monitoring and 
educational programmes should be supported by NGO‟s, non-governmental 
organisations, community based organisations as well as others (DEA, 2011a). 
Overall, the NWMS aims to reduce the generation of waste and the impact of various 
waste streams on the environment. This will ensure a fundamental increase on the 
quality of well-being of all humans and on the quality of environmental resources 
(DEA, 2011a). 
 
The Department of Environmental, Food and Rural Affairs (DEFRA) a United 
Kingdom government department is concerned with policy and regulations on 
environmental, food and rural issues (DEFRA, 2013). The UK government is 
convinced that the right approach has been followed in terms of recycling (DEFRA, 
2013). The government however wants to ensure that the recycling rates increases 
faster in order to reduce the amount of waste to be disposed of (DEFRA, 2013). 
 
The government is currently introducing a system to reward residents for 
participating in the program instead of penalising them for not participating (DEFRA, 
2013). The council is convinced that the reward approach will motivate residents to 
participate. The residents are therefore rewarded to recycle or re-use waste 
generated (DEFRA, 2013). Rewards can be in the form of financial rewards for 
example cash, vouchers or various other incentives. Another form of reward can be 
that of recognition issuing a personalised letter stating how much has been recycled 
by a specific household (DEFRA, 2013). The aim of this approach is to recognise 
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residents for adopting a positive behaviour towards managing waste regenerated by 
them (DEFRA, 2013). 
 
2.5 WASTE MANAGEMENT AND LOCAL GOVERNMENT 
 
Waste management is often a minor priority in developing countries. The contrary 
might be in capital cities or bigger cities; this is mainly due to the lack of planning and 
proper financial management (Ogawa, 2008). Collection charges should be able to 
support the weak financial budgets of municipalities in order to address limited funds 
allocated to waste management (Ogawa, 2008). The sustainability of this service 
should be addressed by the implementation of effective strategy for raising funds 
(Ogawa, 2008).  
 
Waste minimisation is challenged due to the lack of legislation (Richard, Palczynski 
and Scotia, 2002). In the absence of effective implemented legislative documents, 
roles and functions of local government departments are not clearly defined (Ali, 
2010). Effective legislation prevents the duplication of service between different 
spheres of government and ensures the sustainable development of waste 
management programmes (Ogawa, 2008). The failure of waste management 
projects are due to lack of policies on waste management and is often caused when 
new political parties come into power (Ali, 2010). Another reason is when politicians 
want to adopt or implement waste management activities of developed countries for 
a developing country (Ali, 2010). Due to technical, financial and organisational 
frameworks, models for developed countries cannot simply be implemented in 
developing countries (Richard et al., 2002). Education and communication between 
government and civil society is another reason why waste management practices 
are inefficient and inadequate. In many African countries the fact that information is 
not shared with stakeholders, but kept as secret or incorrect information is 
exchanged, contributes to poor waste management practices (Richard et al., 2002).
        
Waste recycling activities can only be practised successfully if the recycling industry 
is available and able to process the recyclable material received (Ogawa, 2008). 
Waste recycling is often being grabbed at as the last opportunity to create jobs for 
unemployed people (Richard et al., 2002). Limited employment opportunities result 
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in informal recycling handlers such as scavengers becoming an obstacle for the 
formal organised recycling industry (Ogawa, 2008). These waste handlers lack the 
skills and knowledge how to deal with recyclables (Ogawa, 2008). However, proper 
training can ensure that work of these individuals can make a contribution to the 
industry (Ogawa, 2008).  
 
The implementation of numerous practices to safely and effectively handle municipal 
solid waste is referred to as integrated waste management (Richard et al., 2002). 
Integrated waste management (IWM) seeks to develop a plan in order to determine 
a scale to obtain the highest possible worth for single or collective materials sourced 
or recovered (Richard et al., 2002). Reduction of waste is the overall favourite. 
Reduction of waste is the decision to consume less then following reduction is the 
concept of re-use (Richard et al., 2002). This leads to the saving of production 
material, resource cost and energy. Landfilling of waste should always be the last 
option (Richard et al., 2002).  
 
Recycling and composting assist in reducing the amount of waste destined to be 
landfilled. Thereby saving airspace at landfills and reducing possible pollution 
(Richard et al., 2002). The re-use of waste is an important method to save natural 
resources, through recycling the exploitation of valuable natural resources are limited 
or prevented (Richard et al., 2002). Even though waste recycling benefits the 
environment, there are several factors negatively impacting on the waste pickers or 
scavengers (Richard et al., 2002). These factors include poor health and living 
conditions as well as being exploited by waste buyers (Richard et al., 2002).  
 
Positive factors on the side of the African continent include human and natural 
resources as well as communities being educated with the relevant information 
(Richard et al., 2002). The reformation of politics is a positive step allowing for the 
transformation of waste management policies. Good governance and sound politics 
influence the allocation and utilisation of financial resources to waste management 
(Richard et al., 2002). Several initiatives are planned and will be introduced at 
households, school and at private and government workplaces (Richard et al., 2002). 
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Unfortunately, it seems that the success of recycling programmes is dependent on 
the implementation and enforcement of legislation. In the current study it will be 
determined how communities perceive the legislation of recycling. 
 
2.6 INTEGRATED WASTE MANAGEMENT PLAN 
 
According to the Integrated Waste Management Plan (IWMP) of 2004, of the 
selected municipality the term waste minimisation includes the concepts of recycling, 
the reduction of waste and the separation of waste at source (IWMP, 2004). In order 
to achieve waste minimisation, awareness needs to be raised (IWMP, 2004). The 
successful achievement of waste minimisation can result in a reduction of the 
number of staff employed as well as the equipment needed in the waste department 
(IWMP, 2004). However, with an increase in the population, urbanisation and 
business growth does not justify this notion. According to the national objectives, 
local government needs to form partnerships with the private sector (IWMP, 2004). 
These partnerships are relevant in order to manage markets for waste reduction and 
recycling (IWMP, 2004). 
 
Waste separation at source is encouraged especially from industry and business; 
due to the practicality households are not required to participate (IWMP, 2004). 
Suitable infrastructure, realistic timeframes and relevant targets to increase recycling 
and waste minimisation can sustain the attempts to reduce waste to landfills (IWMP, 
2004). The introduction of a strategy to provide incentives or disincentives to 
business and industry for reducing waste at source should be efficiently managed 
through legislation and business systems (IWMP, 2004). These incentives might 
include the tying of a service to a rate charge, awards, recognition from peers and 
publicity (IWMP, 2004). 
 
A by-law on cleansing and solid waste in the selected municipality addresses the 
following issues: the collection and removal of refuse, refuse receptacles, duties of 
the owner or occupier of the premises where waste is generated, collection and 
removal of refuse, the supply and disposal of plastic bags, access to premises, the 
removal and disposal of garden, special domestic and bulky refuse. Unfortunately, 
no reference is made to waste minimisation and recycling of waste. 
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2.7  STATUS QUO OF WASTE IN THE SELECTED MUNICIPAL AREA 
 
In the selected municipal area waste is generated by industry, businesses and 
households. The bulk of the waste is disposed of at three landfill sites.  These three 
operational sites service substantial waste; both commercial and domestic from the 
municipal area. The waste amounts to approximately 1.5 million tonnes per annum 
(South African Waste Information Centre, 2012 cited in Fischer 2013:2). This 
excludes the quantity of sludge and part of effluent which is disposed of through the 
marine outfall sewers. The total tonnage of waste per year can increase to 1.8 million 
tonnes (Fischer, 2013). Several other industrial waste disposal sites are operated by 
industry (Fischer, 2013). The estimated uncollected waste amounts to 91 000 tons 
per year and poses a potential hazardous risk (Fischer, 2013). 
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FIGURE 2.2: COMPARISON OF VOLUME AND COMPOSITION OF COLLECTED 
WASTE 
 
Source: Fischer (2013:3) 
 
According to Fischer (2013), it has been found that there is a relationship between 
income and the volume of waste generated. The more affluent communities 
consume more commodities and are the biggest generators of waste. “Waste 
generation as a function of income may thus be used to estimate waste generation”, 
(Fischer, 2013:3). EScience Associates has accordingly developed a waste 
generation model that is based on StatsSA (Statistics South Africa) census 
information (StatsSA, n.d cited in Fischer, 2013:3). Above diagram, Figure 2.2 shows 
a comparison of the volume and composition of collected waste estimated for the 
selected municipality compared to the received and reported through the SAWIC for 
the year 2011. ”The model shows good agreement with SAWIC data” (Fischer, 
2013:3). 
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2.7.1 Waste challenges  
 
Landfill sites throughout South Africa have limited possibilities for expansion. This is 
due to the result from the lack of airspace and competing with other economic 
activities to obtain land. Other challenges include:     
  
- Lack of participation in waste recycling, reduction and re-use activities. 
- Rapid growth in urbanisation 
- Extensive increase in waste generation during the holiday period 
- Uncollected household waste being burnt or dumped 
- Pollution of the environment, harmful emissions, dust, odour and increase in 
vermin (Fischer, 2013).  
 
In order to combat these various challenges, a change in attitude and behaviour is 
needed. All the different sectors such as industries, businesses and so on, have a 
role to play in order to create a culture of recycling (Fischer, 2013). More 
opportunities need to be created for recycling. Municipalities need to provide 
incentives for recycling practices (Fischer, 2013). Municipalities need to provide 
continuous educational programs to foster the culture of recycling (Fischer, 2013). 
The sustainability of facilities that receive recyclables is depended on the willingness 
of the generator to participate in recycling and to separate waste at the source of 
generation (Fischer, 2013). 
 
2.8 WASTE MANAGEMENT AND SUSTAINABILITY 
 
According to Raven, Hassenzahl and Berg (2013:8), “ sustainability implies that 
humans can have economic development and fair allocation of resources without the 
environment going into decline from the stresses imposed by human society on the 
natural systems (such as fertile soil, water and air) that maintain life”. “When the 
environment is used sustainably, humanity‟s present needs are met without 
endangering the welfare of future generations” (Raven et al., 2013:8). 
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Challenges in terms of sustainability are simply because of the lack of knowledge of 
how the environment functions and the way decisions impact on the environment. 
According to Raven et al. (2013) certain behaviour of humans does not indicate 
sustainability. Humans often exploit non-renewable resources as if there is an 
unlimited supply available. Pollution to the environment occurs at such an extreme 
rate and the environment does not have the capacity to absorb all the pollutants. 
Humans utilise renewable resources and the natural systems do not have the 
capacity to replace the resources fast enough. Often it is found that a small number 
of wealthy individuals dominate large quantities of natural resources. The needs of 
the growing population are at such an extreme tempo and the earth is not capable to 
cope with these demands. 
  
According to De Lange (2010), the principle of sustainability is extended through 
mankind‟s understanding of what is relevant for the advancement of human society. 
Ignorance of the concept of sustainability is most severely experienced by people 
who experience the externalities and the people with the most economic resources 
are the least affected. According to De Lange (2010) sustainability is not a 
philosophy instead it is about the choices people make on how they prefer to live and 
how the environment is impacted. According to the Department of Environmental, 
Food and Rural Affairs (DEFRA, 2013) of the United Kingdom (UK), sustainable 
development means to encourage economic growth along with protecting the 
environment and improving quality of life of the inhabitants of the UK, but through 
doing this, the ability of future generations to do the same should not be affected 
(DEFRA, 2013). 
 
Krishnamoorthy (2008) provides a list of eleven (11) factors to promote sustainable 
development as follows: 
 
- Stabile population growth and provision of health care. 
- Combination of land use planning and managing water division and 
demarcating areas for different agricultural purposes. 
- Emphasising waste management, recycling and reuse. 
- Controlling water pollution in rivers. 
- Managing air quality in industrial areas. 
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- Provision of residential areas with sufficient living space per individual. 
- Increasing living conditions of informal residential areas. 
- Utilisation of renewable energy which does not contribute to pollution. 
- Provision of environmental education and awareness. 
- To conserve the biological diversity. 
- Managing vegetation and concentrating on greening uncultivated areas. 
 
Climate change is a worldwide problem and universal interventions are needed in 
order to address this problem (DEA, 2011a). The poorest of the poor on the African 
continent, the ones who contribute the least to greenhouse emissions, are usually 
the ones who have to face the consequences and who have little or no capacity to 
handle these impacts (DEA, 2011a). 
             
In order for South Africa to live up to the responsibility towards the inhabitants of the 
country and to contribute to the international solution, the South African government 
along with civil society, business and labour drafted the National Climate Change 
Response White Paper (DEA, 2011a).This document is comprised of policies, 
principles and strategies that will be utilised by the country to react to climate change 
(DEA, 2011a). In the current study it will be determined whether communities are 
concerned with the sustainability of the environment and whether they realise the 
importance of recycling in ensuring sustainability of the environment (DEA, 2011a). 
 
Barr, Ford and Gilg (2003), point out that consumers‟ concern for the preservation of 
the environment and community are the main driving forces to practice recycling. 
Perrin and Barton (2001) also found that residents participate in recycling out of the 
concern for the environment. 
 
2.8.1 Kyoto Protocol 
 
In 1994 the Kyoto Protocol to the United Nations Framework Convention on Climate 
Change (UNFCCC) was adopted in Kyoto, Japan. The protocol came into effect on 
16 February 2005 (UNFCC, 2008). The objective of the Convention is to stabilise the 
atmospheric concentrations of global greenhouse gases (GHGs). These 
concentrations should be stabilised at a level to prevent interference with the climate 
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system, which may be very dangerous. The Kyoto Protocol shares the objective of 
the Convention (UNFCC, 2008). 
 
A combination of various methods will ultimately be the best practice to handle waste 
(Raven et al., 2013). Practising the concepts of the three R‟s (reduce, re-use and 
recycle waste) along with a combination of other methods contribute in minimising 
waste; integrated waste management (Raven et al., 2013). Not even a greater or 
increased extent of waste reduction at source along with recycling will be able to 
replace the need of landfilling of waste, totally (Raven et al., 2013). However, source 
reduction and recycling makes a considerable difference in the space needed to 
landfill or incinerate waste (Raven et al., 2013).  
 
The recycling of the different types of plastic is challenging. Many consumer plastic 
products consist out of several types of plastics (Raven et al., 2013). The economic 
conditions usually influence the recycling markets and at times it might be cheaper to 
produce plastic from virgin materials (Raven et al., 2013). 
 
About 97% of all paper in Denmark is recycled, whereas in the United States only 
62.1% of all paper is recycled (Raven et al., 2013). Paper recycling in the United 
States is influenced by the availability of paper mills that have the necessary 
capacity to process recycled paper (Raven et al., 2013). It costs less to recycle glass 
instead of using raw materials to produce glass; the cost of electricity is a definite 
factor in the production of glass (Raven et al., 2013). About 31% of glass products 
are currently recycled in the United States (Raven et al., 2013).The recycling of 
aluminium cans is driven by the economic incentive (Raven et al., 2013). Recycling 
of aluminium cans requires a smaller percentage of energy than the energy that 
would be needed to produce a new can (Raven et al., 2013). The current study will 
determine whether communities have preferences in the materials they are 
recycling. 
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2.9 WASTE MANAGEMENT BEHAVIOUR 
 
According to Fraj and Martinez (2006) the amount of concerned consumers increase 
as environmental concerns are raised. Consumers voluntarily become more involved 
in environmental issues and this lead to an increase of opportunities in this market 
segment in order to compose a profile of environmental concerned consumers. Fraj 
and Martinez (2006) carried out a detailed investigation to study the relationship 
between the lifestyle, values and the reaction to environmental concerns of the 
consumer. Previous studies suggested various different results on the character and 
values determining individuals‟ concern about environmental issues (Fraj and 
Martinez, 2006). Fraj and Martinez (2006) set out a challenge to companies; in order 
for companies to capitalise on this opportunity presented by the consumers‟ 
environmental concern. Companies should emphasise their environmental concern 
and thereby increase the growth of this market segment. Purchasing products that 
will last long, products which can be repaired and have as little as possible 
packaging contributes to reducing the quantity of waste (Fraj and Martinez, 2006). 
Exercising purchasing power also contributes to decreasing consumption of products 
in order to reduce waste (Fraj and Martinez, 2006).  
 
According to Gunter (2007) there is a difference in the way a waste disposal service 
is rented by government and private entities. Private entities‟ goal is to provide a 
service to the satisfaction of its customers (Gunter, 2007). Satisfied customers 
ensure that private businesses can rely on greater profits (Gunter, 2007). According 
to Gunter (2007) government does not really focus to achieve customer satisfaction 
as an incentive. Governments are often accused by the community of inefficiency in 
service provision (Gunter, 2007). 
 
According to Refsgaard and Magnussen (2009), separation of food waste at source 
is dependent on attitude and behaviour of the residents of the household. Showing 
appreciation for efforts to recycle is regarded as positive impact or effect (Refsgaard 
and Magnussen, 2009). Positive incentives support continuation to recycle and 
therefor change behaviour (Refsgaard and Magnussen, 2009). 
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According to Tonglet, Phillips and Read (2004) access to the appropriate skills, 
resources and opportunities ensures a positive attitude towards recycling. Tonglet et 
al. (2004) indicate that the practice of waste minimisation is inhibited by factors such 
as the lack of space, the lack of time and knowledge and regarded as an 
inconvenience. 
 
Department for Environment Food and Rural Affairs, 2013 (DEFRA) provides a 
Behaviour Change Framework known as the 4 E‟s (cited in Science for Environment 
Policy, 2012:5). According to this framework different behaviour is influenced by 
various different factors which need to be addressed at the same time in order to 
bring about change (cited in Science for Environment Policy, 2012:5).  
 
The 4E‟s evidence-based framework is as follows:  
 
- Enable: people are responsible for the choices they make, for example in 
terms of infrastructure, guidance, support and information. 
- Engage: people should be involved from the onset in order to understand and 
to act responsible. Beware of who the group‟s dynamics. 
- Encourage: participation can be encouraged through incentives, economic 
tools and possible tax reductions. 
- Exemplify: what will be the way forward in order to obtain the buy-in or 
commitment from others (cited in Science for Environment Policy, 2012:5). 
 
 
 
 
 
 
 
 
 
 
 
 
35 
 
FIGURE 2.3: BEHAVIOUR CHANGE FRAMEWORK 
  
 
Source: DEFRA (2005 cited in Science for Environment Policy, 2012:5) 
 
According to Barr et al. (2003) being aware of the norm to recycle and that other 
people in the surrounding area are practising this norm serves as encouragement to 
participate in the recycling practice. Intention and behaviour are influenced by the 
acceptance of a norm (Barr et al., 2003). The convenient placing of recycling 
containers on pavements in front of households also acts as encouragement to 
partake in recycling (Bar et al., 2003). However, there are two issues, one being that 
of the awareness of a norm (what others are doing) and the other being that of 
convenience of recycling containers does not bring a particular preference, but rather 
refers to the issue of “perception of convenience and ease of acting” (Barr et al., 
2003:414). Therefore motivational factors for the participation in recycling are then 
convenience as well as concern for the environment, “it includes moral obligation, 
responsibility and the concern about waste issues” (Barr et al., 2003:414).  
 
The respondents in the Tonglet et al. (2004) are considered to have a positive 
behaviour towards recycling, because they do not consider recycling as an 
inconvenience, it is not time consuming, financial resources are not wasted and it is 
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not complicated. It is advised that recycling projects “should be designed with 
convenience in mind, based on the needs of today‟s households for time and space”, 
(Tonglet et al., 2004:211).  
 
Tang, Chen and Luo (2010), conducted a study in rural areas including developing 
area. According to Tang et al. (2010) the impact of harm to the environment is 
dependent on the knowledge and perception a person has about not participating in 
recycling. The desire to live in a clean and healthy environment stems from a 
person‟s concern for the community and the knowledge that recycling holds 
advantages for the environment (Tang et al., 2010). The perceived outcome of 
recycling is dependent on the attitude of a person towards recycling. However, this 
study done by Tang et al. (2010) indicates that even though people have a positive 
attitude towards recycling, it does not automatically mean that they participate in 
recycling.   
 
Tucker and Speirs (2003), is of the opinion that people who are susceptible towards 
behavioural change should be identified in order to become the focus group to 
partake in recycling and composting of household waste. It is important to know what 
the attitudes and demographics of this group are in order to compile an effective 
marketing strategy (Tucker and Speirs, 2003). Perrin and Barton (2001) are also 
convinced that peer pressure, the action of neighbours participating in the program is 
a huge contributing factor of encouraging others to participate as well. Shackleford 
(2006) has suggested that human‟s evolutionary advantage in being sensitive to 
social pressures to be acceptable to the values, attitudes or behaviours of others can 
be used in a manner to increase the participation of each person in the community 
recycling programmes.  
 
According to Barr, (2007) the fact that waste prevention behaviour is difficult to 
explain, results from the fact that there are too many different behaviour types. 
Waste prevention behaviour can be linked to personal responsibility (Cox et al., 
2010). The sense of duty or obligation, satisfaction for participating, even 
embarrassment, a feeling of guilt and definite concern may lead to the acceptance of 
personal responsibility in waste prevention actions (Cox et al., 2010). Often the 
gaining of skills through various methods assists in growing a particular behaviour. 
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These skills, personal capabilities and confidence support a specific behaviour (Cox 
et al., 2010). Residents have the tendency to confuse the concepts of reduction of 
waste and recycling (DEFRA, 2009). Recycling of waste material becomes any 
easier practice or alternative and no other options are used to reduce the generation 
of waste (Barr, 2007). 
 
Behaviour is not predicted by demographic variables (Strydom and Oelofse, 2010). 
Factors contributing to positive behaviour towards recycling include: Limited 
distances to drop-off centres, convenience and ease of kerbside collections, 
observing the participation of other people in recycling projects (Strydom and 
Oelofse, 2010). Factors that negatively impact on the behaviour towards recycling 
are: ineffective service and special effort such has having to deliver recyclables to 
drop-off centres (Strydom and Oelofse, 2010).  
 
According to Hampshire County Council and Brook Lynhurst (2008) ongoing and 
sustainable information programmes can be used to change routine behaviour, 
assisting the public to develop and maintain new habits.  
 
2.10 ENVIRONMENTAL EDUCATION  
 
According to Loubser (2005:36), already in 1971, the International Union for the 
Conservation of Nature and Natural Resources (IUCN) stated the following definition 
of environmental education; “Environmental education is the process of recognising 
values and clarifying concepts in order to develop skills and attitudes necessary to 
understand and appreciate the interrelatedness among people, their culture and their 
biophysical surroundings”. Environmental education also entails practice in decision 
making and self-formulation of a code of behaviour about issues concerning 
environmental quality” (Loubser, 2005:36). 
 
Johnson and Mappin (2005) state the importance for learners to be equipped 
through learning institutions with the necessary skills in order to examine and judge 
the science involved in the issues on the environment. Educators need to create the 
space for learners to develop the skills and abilities to examine and judge the facts 
(Johnson and Mappin, 2005). According to Johnson and Mappin (2005) 
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environmental issues involved reaching personal, institutional or cultural decisions 
due to the social aspects concern. 
 
In the current era, environmental education is challenged by the increased public 
interest (Johnson and Mappin, 2005). According to Johnson and Mappin (2005) the 
subject matter of environmental education is no longer grounded in natural and 
social sciences. The concern about the subject matter is on the purpose of ethics, 
religion, humanities, natural or social science within environmental education 
(Johnson and Mappin, 2005). 
 
According to Reason (2007) the traditional educational teaching methods usually a 
repetition of information and even if the content is changed, will not be enough to 
bring about the necessary change. A teaching method has been designed whereby 
the students have the opportunity to study theory of ecology along with educational 
field trips in order to be exposed to a radical thinking experience about nature by 
being in the outdoors (Reason, 2007). Reason (2007) states that he cannot claim 
that this way of teaching brought about total change, but students managed to 
introduce change based on principles of ecology and fair trade. 
 
Prestin and Pearce (2010) refer to a study which was done with junior high and high 
school learners in the United States. The aim of the project was to encourage pro-
recycling knowledge, attitudes and behaviours of these learners. The results of this 
study proved that attitude and behaviour change is a definite possibility. In the case 
of teenagers it is important to focus on factors that impacts behaviour and attitude 
change (Prestin and Pearce, 2010). Infrastructure is important, recycling containers 
should be available and it should be accessible. Information should be available 
informing learners which waste material is recyclable, even learners with pro-
environmental attitudes indicated uncertainties (Prestin and Pearce, 2010). 
Teenagers are keen on colourful advertisements and slogans; the message of 
recycling can be spread through this type of media sources (Prestin and Pearce, 
2010). The study has proved that teenage learners who are pro-environmental can 
play a valuable role in contributing in sharing awareness on recycling amongst their 
parents, administrators, teachers and other adults (Prestin and Pearce, 2010). These 
teenagers have the ability to be much more responsible towards the environment 
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than given credit. Introducing campaigns can be used to capitalise on the sense of 
responsibility towards the environment in order to conserve the environment (Prestin 
and Pearce, 2010). 
 
According to Loubser (2005) with Christianity stemming from Judaism, the two 
religions have the same roots; thus the Christian view about the environment was 
based on that of the Jewish view.  Christians believe that the Earth was created for 
their benefit; they are convinced that they are in charge of God‟s creation (Loubser, 
2005).  Christians were under the impression that they are the most superior beings 
in God‟s creation and they are allowed to use resources as they feel fit even if it 
means that they are exploiting the natural resources (Loubser, 2005). According to 
Loubser (2005) this view changed for the better only a short while ago and Christians 
came to the conclusion that mankind is just a small part of the biosphere and cannot 
be separated from the rest of the creation; water, plants, the ground. Loubser (2005) 
states that due to the earlier influence of Calvin it was believed that the earth was 
created for the sole benefit of humans. Saint Francis of Assisi (known as the patron 
saint of ecology) believed that all creatures were created equally (Loubser, 2005). 
His goal was to ensure that the relationship between mankind and the environment 
should be restored (Loubser, 2005). Today most Christians believe that enormous 
mistakes occurred within the relationship between human and the environment in the 
past. God has always intended for humans to live in harmony with the rest of the 
creation (Loubser, 2005). 
 
Throughout the ages the study of the environment and organisms (ecology), have 
been influenced by various educational institutions, academic ecologists, 
government and non-governmental organisations, media, schools as well as 
environmental teachers (Johnson and Mappin, 2005). Educational institutions, 
especially tertiary institutions need to ensure interesting teaching approaches and 
curricula in order to equip graduates with subject matter on ecology. The availability 
of an established educational system allows democratic governments to provide 
citizens with the necessary expertise to ensure that the needs of society are met 
(Johnson and Mappin, 2005). According to Johnson and Mappin (2005) in the United 
Kingdom, the Department for Education and Skills and the Department of 
Environment, Food and Rural Affairs developed a curriculum linking government 
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policy and education, demonstrating government‟s concern about education for 
sustainable development. Government has the responsibility to ensure public 
participation in policy development. Public participation in any process guarantees 
acceptance and support for decisions taken (Johnson and Mappin, 2005). 
Implementation of relevant legislation will be accepted with positive attitudes. 
According to Loubser (2005) in order to achieve political goals, governments depend 
on their educational system. Therefore, the educational system should be regarded 
as high priority in order to enrich the public‟s knowledge of, influence their attitudes 
towards the environment and to improve people‟s skills to deal with environmental 
challenges (Johnson and Mappin, 2005). 
 
Rural communities are in desperate need of development intervention. Non-
governmental organisations (NGO‟s) usually focus on these deprived, rural 
populations with various needs (Johnson and Mappin, 2005). Projects presented by 
NGO‟s contribute in making relevant differences in the lives of these people 
(Loubser, 2005). According to Johnson and Mappin (2005) advocacy groups can 
send out biased messages, they are extremely committed and passionate about the 
cause they are for or against. Advocacy groups play a vital role in making the public 
aware of significant issues and especially where governments are trying to hide 
important issues. The different forms of media have the necessary communication 
abilities and skills in getting important information across to the public (Johnson and 
Mappin, 2005). The various stakeholders should ensure they invest in the 
opportunity to make use of the media‟s ability in informing the public with the needed 
information (Johnson and Mappin, 2005). According to Johnson and Mappin (2005) 
all of the previous mentioned role players contribute towards the content of the 
school curriculum in their own unique way. The subject matter usually consists of 
material considered as relevant by society and is a reflection of present academic 
and public understanding of environmental education (Johnson and Mappin, 2005). 
Researchers and educators have over the years made an enormous and valuable 
contribution towards environmental education (Johnson and Mappin, 2005). 
Education still underestimates the influence it had in assisting communities to 
understand and appreciate the environment, leading to sustainable development 
(Johnson and Mappin, 2005). 
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According to (Grodzi´nska-Jurczak et al., 2006) in making a success of a household 
waste segregation system in a municipality, municipalities need to invest in making 
sufficient containers available to residents to separate waste materials. In 
emphasising the importance of waste segregation, residents need to be provided 
with the necessary educational information on why they need to participate in the 
programme and how to effectively use the waste containers provided (Grodzi´nska-
Jurczak et al., 2006). The availability of funds for environmental educational 
programmes is of the essence in making these programmes successful; funds are 
needed to provide effective information to participants and even to record the 
outcome of the total programme for future studies and programmes (Grodzi´nska-
Jurczak et al., 2006). 
 
The programmes are usually funded through municipal financial resources and are 
very limited (Grodzi´nska-Jurczak et al., 2006). In some instances municipalities 
might even opt not to use the funds allocated for these drives and miss out on an 
excellent opportunity in supporting waste minimisation in the municipal jurisdictional 
areas (Grodzi´nska-Jurczak et al., 2006). Most often these municipalities do not 
realise the importance of providing an efficient waste segregated collection service in 
order to save valuable landfill space (Grodzi´nska-Jurczak et al., 2006). Over the 
years educational programs have been conducted in various different ways, both 
formally and informally (Grodzi´nska-Jurczak et al., 2006). 
 
The education officers of the Department of Solid Waste of the selected municipality 
have a key role in the implementation of educational programmes (Caws, 2010). The 
duties of the education officer in the waste management education include the 
following functions: 
 
- The officer has to work closely with the clean community committee (CCC) on 
the implementation of the identified projects.  
- Information relevant to challenges should be sourced.  
- The officer should recruit members for the sub-committee.  
- Regularly meetings should be scheduled with the chairperson.  
- Provide assistance in the development of a systematic plan.  
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- The required skills should be provided through forums such as workshops, 
training manuals, brochures and so on.  
- The required materials should be provided as needed or requested.  
- The agreed activities should be monitored.  
- Provide assistance with the allocation of responsibilities.  
- Outcomes should be analysed and encourage the members of the committee 
to focus on the outcomes.  
- Ensure to provide positive reinforcement.  
- Ensure sustainability of efforts. In retrospect, revisit the delivered and re-plan.  
- Reports of activities should be compiled for the committee” (Caws, 2010:42). 
 
Various educational programmes are available and are provided continuously within 
the selected municipality; however the sustainability of these programmes depends 
on various factors. 
 
2.11 WASTE MINIMISATION MOTIVATORS 
 
Waste prevention is motivated by numerous and various actions. These actions are 
driven by various aspects of theory and different theory aspects are applied 
according to specific behaviour, example for composting of organic matter 
accumulated by households or for re-use of waste materials (Cox et al., 2010). 
 
Bolaane (2006), states that recyclables which have no monetary value or that does 
not reward the consumer will most likely be neglected. Often it is mentioned that the 
lack of participation in recycling activities are due to factors such as inconvenience, 
lack of time as well as storage facilities (Bolaane, 2006). It is of importance to focus 
on individuals who are inclined to change their behaviour by providing incentives to 
involve these individuals in recycling or composting activities (Tucker and Speirs, 
2003). Individuals taking responsibility for their household waste management 
practices bare the characteristics of initiation and persistence. In order to maintain 
new behavioural patterns it is important to provide stimulation to keep people 
motivated to continue with these new practices (Tucker and Speirs, 2003). Ordinary 
incentives such as providing composting containers or providing pavement recycling 
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collection service motivate people to partake in these activities (Tucker and Speirs, 
2003). 
 
According to Cox et al., (2010), cost can also be a motivator to support waste 
prevention behaviour. Even though people would tend to consider cost, some 
consumers will weigh up cheaper or alternative items in terms of lower quality (Cox 
et al., 2010). Incentives such as provision or subsidising of containers for home 
composting, purchasing of shopping bags, utilisation of tap water instead of 
purchasing bottled water and so forth might all be drivers in terms of waste 
prevention (Cox et al., 2010). 
 
In the previous century, finding suitable and affordable properties in Korea, to be 
managed as facilities to dispose of refuse became increasingly difficult due to the 
price of property (Lee and Paik, 2010). Another contributing factor is the 
phenomenon known as not-in-my-backyard syndrome (Lee and Paik, 2010). In order 
to reduce the impact of municipal solid waste (MSW), the Korean government 
introduced a pricing system. Households pay for plastic bags for disposal of general 
household waste and recyclable material are disposed free of charge (Lee and Paik, 
2010). It is required that recyclable packaging material is clearly labelled. Separation 
of recyclable waste materials such as paper, plastic, glass, metal is required (Lee 
and Paik, 2010). A separate container should be used for disposal of food waste, 
also free of charge (Lee and Paik, 2010).   
 
Perrin and Barton (2001) mention that recycling within local authorities in the United 
Kingdom happens on a voluntarily basis, therefore it is not an easy tasks to change 
the behaviour and attitudes of these residents. A free of charge removal system for 
recyclable waste acts as another motivational factor to recycle instead of paying 
more for the removal of general household waste (Perrin and Barton, 2001). 
Residents realised the practical and monetary implications to rather participate in the 
recycling scheme offered (Perrin and Barton, 2001). Therefore motivational factors 
for the participation in recycling are then convenience as well as concern for the 
environment, “it includes moral obligation, responsibility and the concern about 
waste issues” (Barr et al., 2003:414). 
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South African local municipalities providing a recycling service depend on the 
communities for the success of the project. This study will be looking at the 
involvement of communities in supporting the project. 
 
2.12 ELECTRONIC WASTE  
 
According to Sinha-Khetriwal et al. (2006) there is no standard definition for Waste 
electrical and electronic equipment (WEEE) or electronic waste (e-waste). E-waste is 
a generic term used to refer to the various forms of electric and electronic equipment 
that no longer has any value to their owners (Sinsha-Khetriwal et al., 2006). 
 
Table 2.2: Overview of selected electronic waste definitions 
Reference Definition 
EU WEEE Directive 
 
 
Electrical or electronic equipment which is waste7… 
including all components, sub-assemblies and consumables, 
which are part of the product at the time of discarding. 
Directive 2002/96/EC of the European Parliament and of the 
Council (January 2003), defines ten categories. 
 
Basel Action Network 
 
E-waste encompasses a broad and growing range of 
electronic devices ranging from large household devices 
such as refrigerators, air conditioners, cell phones, personal 
stereos, and consumer electronics to computers which have 
been discarded by their users. 
 
OECD Any appliance using an electric power supply that has 
reached its end-of-life. 
 
SINHA An electrically powered appliance that no longer satisfies the 
current owner for its original purpose. 
 
StEP E-Waste refers to …the reverse supply chain which collects 
products no longer desired by a given consumer and 
refurbishes for other consumers, recycles, or otherwise 
processes wastes. 
Source: Sinsha-Khetriwal et al., (2006:28) 
 
In South Africa the Department of Environmental Affairs and Tourism (DEAT) 
considers e-waste as a priority waste stream as part of the National Waste 
Management Strategy (NWMS) (Sinsha-Khetriwal et al., 2006). The main objective 
of the NWMS is to ensure that the generation of waste and the environmental impact 
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thereof is reduced, as well as to ensure that the health of all people and the quality of 
environmental resources are greatly affected (Sinsha-Khetriwal et al., 2006). 
 
According to Darby and Obara (2005) it is estimated that 20kg of WEEE is generated 
per person per year in the European Union (EU). Depending on the size of the 
product, WEEE is disposed of by consumers in different ways. In the United 
Kingdom smaller WEEE items are not treated as a priority waste (Darby and Obara, 
2005). This is mainly because there is already current collection, re-use and 
recycling system in place to handle larger WEEE. The current study investigates the 
limited availability of disposal services for the safe handling of e-waste and 
hazardous waste (Darby and Obara, 2005). 
 
Darby and Obara (2005) smaller WEEE is not a priority waste, there is no recovery 
or recycling service available for smaller WEEE and will rather just be disposed of. A 
service for collection, recovery and recycling is often already available for larger 
WEEE (Darby and Obara, 2005).  According to Darby and Obara (2005), most 
consumers are ignorant towards the disposal of small WEEE; this is mainly due to 
the fact that they do not have enough or any information on the safe disposal of 
these items. Most consumers do not have to dispose of small WEEE on a regular 
basis and are usually uncertain how to dispose of these items (Darby, Obara, 2005). 
The lack of awareness about the disposal of small WEEE might be related to the fact 
that disposal of these items occurs on an infrequent basis (Darby, Obara, 2005). 
Consumers are more assertive when providing an explanation for the disposal of 
larger WEEE items. Television sets of refrigerators are usually given away or sold 
(Darby, Obara, 2005). 
 
Smaller WEEE poses various challenges due to their size and variety: 
 
- Their size means that they are easy to dispose of in general refuse. 
- There is a lack of infrastructure for the collection and treatment of small 
WEEE for example many charities will no longer accept electrical and 
electronic items due to safety fears and the fact that it is often uneconomic to 
make repairs. 
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- They do not pose any difficulties when considering disposal as, for example, a 
washing machine might due to its size and weight. 
- Many have been produced as „disposable‟ items that are not intended to be 
durable, for example, toys with electronic components, and so they have not 
been manufactured with upgradeability and reuse in mind. 
- More products are having electrical and electronic components incorporated 
into them, which were not present before, for example toys, diaries and 
novelty items such as badges, pens and cards. 
- The size, variety, complexity and cost of small products together with low 
market demand often makes repair, refurbishment and reselling, and recycling 
less viable than with larger items with the exception of mobile phones (Darby, 
Obara, 2005:22). 
 
According to Nnoroma and Osibanjo (2008), the management of the electronic waste 
(e-waste) poses huge challenges to developing countries. Various hazardous 
substances are contained within the electronic waste and when improperly handled 
the substances may negatively affect the environment as well as human health 
(Nnoroma and Osibanjo, 2008). Due to the lack of proper management and 
adequate infrastructure e-waste are handled in unsafe manners such as burning the 
waste in open air, it gets dumped in water sources or buried (Nnoroma and 
Osibanjo, 2008). Often backyard recycling of e-waste is conducted in order to 
recover materials.  The recycling practices used are inefficient and highly polluting to 
the environment (Nnoroma and Osibanjo, 2008).  
 
Implementation of legislation is highly important in order to ensure that e-waste is 
handled properly and to ensure that all role players; manufacturers, importers, 
businesses and consumers take responsibility to ensure the safe handling of e-waste 
(Nnoroma and Osibanjo, 2008). According to Nnoroma and Osibanjo (2008), 
legislation will ensure that manufacturers and importers implement a take-back 
policy at the end-of-life (EoL) of electronic products based on the principle of 
extended producer responsibility (EPR). Due to a constant trans-boundary 
movement of e-waste into developing countries as well as the absence of efficient e-
waste recycling practices and waste facilities the implementation of EPR has 
become an urgent concern (Nnoroma and Osibanjo, 2008).  
47 
 
The following are key-issues in ensuring effective electronic waste management in 
developing countries: 
 
- a change in government attitude towards waste and especially e-waste, 
- the implementation of appropriate legislation in handling e-waste,  
- the implementation of EPR policies and to equip developing countries with the 
necessary technology in the effective handling of e-waste (Nnoroma and 
Osibanjo, 2008).  
 
According to Kibert (2004 cited in Nnoroma and Osibanjo, 2008:845) in 1991, 
Germany became the first country to institute Extended Producer Responsibility. 
Extended Producer Responsibility is defined in various different ways. Organisation 
of Economic Cooperation and Development (OECD) (year), defines EPR as “an 
environmental policy approach in which a producers‟ responsibility for a product is 
extended to the post-consumer stage of a product‟s life cycle including its final 
disposal”, (Nnoroma and Osibanjo, 2008:845). 
 
Walls (2006) states, that instead of governments having to take the responsibility for 
the safe handling of e-waste, the responsibility is transferred to the producer. The 
intention of this policy is to grant incentives to the producers if they ensure 
environmental considerations in the design and manufacture of electronic products 
(Walls, 2006). 
 
Table 2.3 identifies a variety of different electronic and electrical appliances 
contributing to e-waste (Sinsha-Khetriwal et al., 2006). The current study will 
investigate whether a disposal service is provided, who provides the service and how 
accessible the service is. 
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Table 2.3:  Electronic waste categories according to the EU directive on e-waste             
No Category 
 
1 Large household appliances (example washing machines, dryers 
and so on) 
 
2 Small household appliances (example hair dryers, toasters and so 
on) 
 
3 IT and telecommunications equipment (example personal 
computers, mobiles, fax machines and so on) 
 
4 Consumer equipment (example TVs, DVDs, music 
players and so on) 
 
5 Lighting equipment (example Tube lights, Bulbs and so) 
 
6 Electrical and electronic tools (with the exception 
of large-scale stationary industrial tools) 
 
7 Toys, leisure and sports equipment 
 
8 Medical devices (with the exception of all implanted 
and infected products) 
 
9 Monitoring and control instruments 
 
10 Automatic dispensers 
 
Source: Sinha- Khetriwal, et al., 2006:28 
 
2.13 SUMMARY 
 
The mentioned legislation, policies and standards all focus on the health and well-
being of the citizens of this country. Furthermore, it emphasises the relevance to 
maintain practices to conserve the environment. The lack of bylaws in terms of waste 
minimisation and recycling as well as punitive measures assisting the selected 
municipality to ensure that the local community participates in the recycling 
programmes remains a challenge.    
 
Attitude and behaviour in waste minimisation and recycling programmes are 
dependent on factors such as limited storage space to keep recyclables, time 
consuming to separate the recycling material residents from the general waste 
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stream, and lack of interest to participate by certain residents. The teaching of 
environmental education is not only the responsibility of learning institutions such as 
schools, today more and more other stakeholders need to play an active role in 
contributing towards environmental educational measures. 
 
Electronic waste forms part of the huge dilemma faced by municipalities to ensure 
safe disposal as well as applying the concepts of re-use, reduce and recycle. As 
previously mentioned, legislation provides valuable tools to authorities to ensure that 
producers play an active role in waste management.  
 
Stakeholders need to join forces to combat the issues around waste minimisation 
and recycling. 
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CHAPTER 3 
 
RESEARCH METHODOLOGY AND EMPIRICAL RESULTS 
 
 
3.1  INTRODUCTION 
 
Sekaran and Bougie (2010: 2) state that “research is a process of finding solutions to 
a problem through thorough study and the analysis of the situational factors”. The 
first step in any research process will be to identify where the problem exists or 
occurs in order to clearly and specifically identify what problems need to be studied 
and resolved (Sekaran and Bougie, 2010: 2). The processes of inquiry, investigation, 
examination and experimentation are all included in the research process. According 
to Sekaran and Bougie (2010), organisations are constantly involved in some form of 
research by studying and analysing issues. The availability of researched information 
allows organisations and businesses to make informed decisions allowing for 
success as forerunners in a specific market or industry. The aim of this chapter is to 
introduce the different research methods used in the study. Detailed information is 
provided on the proposed research method for data collection such as the sample 
size and selection, the data collection methods and ethical requirements. 
 
Section 3.2 introduces the research paradigms; positivistic and interpretivistic. 
Section 3.3 discusses the methodology of the study, section 3.4 discusses the 
empirical results and section 3.5 discusses the ethical issues. Section 3.6 deals with 
the data analysis, section 3.7 discusses the validity of the data and section 3.8 
provides a conclusion to this chapter. 
 
This chapter introduces the research paradigms; positivistic and interpretivistic as 
well as the methodology employed in the study. This is followed by a discussion of 
the empirical results, ethical issues, data analysis and validity of the data. The 
chapter then concludes with the conclusion. 
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3.2 RESEARCH PARADIGMS 
 
There are two main paradigms found in research: the positivist (quantitative) 
paradigm and the interpretivistic (qualitative) paradigm (Collis and Hussey 2003:47). 
The conduction of scientific research is guided by the research paradigm, a 
philosophical framework (Collis and Hussey, 2009). 
 
3.2.1 The positivistic research paradigm 
 
According to Collis and Hussey (2009:56), “the positivism paradigm has its origins in 
the natural science and the assumption is that social reality is singular and objective, 
and the paradigm is not affected by the investigation conducted”. 
 
Quantitative research can be interpreted as a research strategy that stresses the 
importance of quantification in the collection and analysis of data (Bryman and Bell, 
2007). This research paradigm includes a deductive approach to the relationship 
between theory and research, where the emphasis is placed on theory testing 
(Bryman and Bell, 2007). Explanatory theories are provided in order to understand 
the social phenomena (Collis and Hussey 2009).  
 
According to Collis and Hussey (2003), the primary advantage of the quantitative 
approach to data collection is the relative ease and speed with which research can 
be conducted. Data is collected by means of the researcher‟s own experiments, 
focus groups, interviews and questionnaires (Collis and Hussey, 2009). According to 
Bryman and Bell (2007) researchers applying quantitative approach are concerned 
about the validity and reliability issues of the research. If the measure is not reliable 
then the research is not valid. 
 
The sample chosen in a positivist study is a subset of the population and the sample 
should be representative of the population from which it is drawn (Collis and Hussey, 
2009). The sample represents an unbiased subset of the population (Collis and 
Hussey, 2009). 
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The researcher will analyse the quantitative data by investigating particular 
principles. The data will first be analysed in isolation followed by analysis of 
combinations with other principles. A significant question asked when generalising 
studies is whether the results obtained are a true reflection of the population defining 
features (Mouton, 2002). 
 
3.2.2 The interpretivistic research paradigm 
 
The interpretivistic paradigm is explained by Collis and Hussey (2009) as developed 
in reaction to criticism of the positivism paradigm. According to the interpretivism 
paradigm it is assumed “that social reality is in our minds, subjective and multiple 
and therefore affected by the act of investigating it”.  Qualitative research can be 
interpreted as a strategy that stresses the importance of words rather than 
quantification in the collection and analysis of data (Bryman and Bell, 2007). “The 
research involves an inductive process with a view to providing interpretive 
understanding of social phenomena within a particular context”, (Collis and Hussey, 
2009:57). The inductive approach focuses on the relationship between theory and 
research, the significant focus will be on the generation of theories (Bryman and Bell, 
2007). 
 
According to Mouton (2002) the answering of questions relating to the specific 
problems with the aim of describing and understanding the problems from various 
points of view is used in the qualitative research approach. Qualitative data collection 
methods are time consuming as well as expensive (Collis and Hussey, 2003). 
Qualitative analysis provides a true reflection of events and terms applied in giving a 
description (Mouton, 2002). Qualitative analysis does not focus on formal 
generalised description, but rather will provide a contextual valid account of social 
life (Mouton, 2002). 
 
According to Mouton (2002) the researcher deals with numerous amounts of 
descriptive data. The data is collected through detailed interviewing, analysing 
documents and observation of participants. The research strategy being of a 
contextual nature focuses therefore on an individual issue (or a small group of 
53 
 
issues) with significance and specific context.  The data analysis applied will be 
holistic, interpretative and synthetic (Mouton, 2002). 
 
In this study the research approach will be a combination of a qualitative and 
quantitative perspective; a hybrid of the two approaches. In the quantitative 
approach, statistical techniques such as exploratory factor analysis will be applied to 
the data and that hypothesised relationships will be statistically tested. In order to 
understand the problem and to investigate the factors leading to the situation, a 
qualitative approach can be followed. 
 
The study followed a mixed methodology approach as both quantitative and 
qualitative analyses on data were conducted. Firstly, the quantitative analyses 
include the calculation of descriptive statistics on the participants‟ responses to the 
questionnaire statements. The descriptive statistics also include means, 
percentages, standard deviations and frequency scores. Secondly, the qualitative 
analysis includes the content analysis of the interviews that were conducted with 
managers from the waste management department of a selected South African 
municipality. 
 
3.3 METHODOLOGY OF THE STUDY 
 
Books, journals, prior studies and electronic resources were accessed to obtain 
secondary data for the current study. Questionnaires were distributed amongst 
respondents to be completed voluntarily. Seventy questionnaires were administered 
and all the questionnaires were completed.  
 
3.3.1 The sample design 
 
Sampling design is categorised as probability and non-probability sampling Sekaran 
and Bougie (2010). According to Sekaran (2003: 270), “every element in the 
population has a known and equal chance to be chosen as part of the sample”. The 
primary advantages of probability sampling are: “the possibility that the researcher 
might be biased can be dismissed and the principles of probability theory are used to 
determine the accuracy of samples” (Mouton, 2002:139). 
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Non-probability sampling occurs when the elements in the population do not have 
any probability to be selected as part of the sample (Sekaran, 2003). In the non-
probability sampling, the research results cannot be generalised as that of the entire 
population (Sekaran, 2003). “It is often found that a few of the non-probability 
sampling techniques are more reliable than others and provide important clues to 
valuable information in respect to the population” (Sekaran, 2003: 276). 
 
Mouton (2002: 139) states that the concern with sampling is that it is usually neither 
“feasible nor possible” to obtain huge samples. A precise sample will be used in 
order to base the findings of the population properties on a small choice of issues. 
Collis and Hussey (2003) recommend that since the sample is a subset of the 
population, the sample should represent the main concern of the study. In order to 
ensure that the chosen sample is relevant and good, the sample should be large 
enough to meet the needs of the study to be undertaken (Collis and Hussey, 2003). 
 
Firstly, interviews were conducted with two managers from the Waste Management 
Department of the selected municipality. Thereafter, a convenience sample of 70 
participants from local communities was targeted to complete the questionnaires. 
Convenience sampling has been applied for this study. 
  
The target respondents were members of a local church who are representative of 
the various peoples that reside in the communities serviced by the selected 
municipality. Seventy (70) questionnaires were distributed, and all 70 questionnaires 
were returned (response rate = 100%). Table 3.1 provides the demographic 
composition of the sample. 
 
3.3.2 Analysis of survey 
 
In order to facilitate the classification of respondents, selected individual 
demographic data was collected. The demographical data of the respondents were 
needed to determine the level of knowledge and education of the respondents as 
well as their sense of responsibility towards the environment, in terms of the study. 
The information was summarised into individual tables providing a summary of the 
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demographics of the respondents, this was followed by graphical interpretation of the 
data. The overall demographic data provides an indication of what the survey 
intended to achieve by reaching the intended population. The participants were 
representative of the selected sample, and the respondents were able to provide 
meaningful answers in terms of the measuring instrument. 
 
3.3.2.1   Demographic composition of the sample 
 
Table 3.1 Gender response rate 
Gender Number of respondents Percentage % 
Male 25 36 
Female 45 64 
TOTAL 70 100 
 
  
Figure 3.1: Gender response rate 
 
 
As depicted in Table 3.1 and Figure 3.1 (graphically illustrated), of the total number 
of respondents who took part in the study, 36% were male and 64% of the 
respondents were females. 
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Table 3.2 Age response rate 
Age Number of respondents Percentage % 
20 – 29 years 12 17 
30 – 39 years 9 13 
40 – 49 years 12 17 
50 – 59 years 37 53 
60+ 0 0 
TOTAL 70 100 
 
 
Figure 3.2 Age response rate 
 
 
Table 3.2 and Figure 3.2 display the various age groups who participated in the 
study. In the age group 20-29, there were 12 (17%) respondents. Nine respondents 
(13%) who participated were in the age group 30-39. Twelve (17%) respondents 
were in the age group 40-49. In the age group 50-59 there were 37 (53%) 
respondents. 
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   Table 3.3 Home language response rate 
Home language Number of respondents Percentage % 
Xhosa 0 0 
English 46 66 
Afrikaans 10 14 
Other 14 20 
TOTAL 70 100 
 
 
Figure 3.3 Home language response rate 
 
 
Table 3.3 and Figure 3.3 provide an explanation in terms of home language 
response rate of the participants. None of the participants indicated their home 
language as Xhosa. The sample group for this study is a diverse group and the 
following options to be indicated as home language were available: Xhosa, English, 
Afrikaans and an option of other. The majority of the respondents (66%) indicated 
that their home language or mother tongue is English. Only 14% of the respondents 
indicated that their home language is Afrikaans. Twenty percent of the respondents 
indicated their home language as other.  
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Table 3.4 Educational level response rate 
Educational level Number of respondents Percentage % 
Primary 1 1 
Secondary 31 44 
Tertiary 38 55 
TOTAL 70 100 
 
   
Figure 3.4 Educational level response rate  
 
 
Table 3.4 and Figure indicate the three levels of educational options the respondents 
could choose from: primary, secondary and tertiary. Table 3.4 and Figure 3.4 elicited 
that a significant proportion of the respondents have obtained a tertiary educational 
qualification which accounts for 55% of the response rate. This sample area is 
supported by numerous tertiary institutions. A secondary educational qualification 
has been obtained by 44% of the respondents and only 1% of the respondents have 
a primary educational qualification. 
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   Table 3.5 Residential area response rate 
Residential Number of respondents Percentage % 
North 3 4 
South 61 87 
West 6 9 
TOTAL 70 100 
 
 
Figure 3.5 Residential area response rate 
 
 
The selected municipal area is divided in three (3) functional areas: the North, South 
and West. Referring to Table 3.5 and Figure 3.5 the majority (87%) of the 
respondents are residing in the southern suburbs or southern residential areas of the 
municipality. Only 9% of the respondents reside in the Western residential areas and 
4% in the Northern areas.  
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   Table 3.6 Position in household response rate 
Position in household Number of respondents Percentage % 
Father 19 27 
Mother 33 47 
Young adult 12 17 
Single adult 6 9 
TOTAL 70 100 
 
   
Figure 3.6 Position in household response rate 
 
 
Table 3.6 and Figure 3.6 illustrate the various roles or positions held within a family 
or a household. The predominant positions indicated by the respondents where that 
of mother and father. The position of mother of the household was indicated by 47% 
of the respondents. The position of the father of the household was indicated by 27% 
of the respondents. Seventeen percent (17%) of the respondents indicated that they 
are young adults, probably still sharing the household family members or others. Of 
the respondents; 9% indicated that they are single adults.  
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   Table 3.7 Members per household response rate 
Members per household Number of respondents Percentage % 
1 to 2 13 19 
3 to 4 40 57 
5 to 6 16 23 
7 to 8 1 1 
9 to 10 0 0 
11+ 0 0 
TOTAL 70 100 
 
 
  Figure 3.7 Members per household response rate 
 
 
Table 3.7 and Figure 3.7 indicate the total number of members per household as 
recorded by the respondents. Nineteen percent (19%) of the respondents indicated 
that they form part of households with 1-2 members. Fifty-seven percent (57%) of 
the respondents are part of households with 3-4 members per household. This is a 
possible indication of smaller families; suburban families. Of the respondents, 23% 
indicated that they are part of household with 5-6 members. Only 1% of the 
respondents are part of households with 7-8 members per household. The study 
indicates that suburban families are smaller families or even a lot of professional 
people are single people. 
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   Table 3.8 Monthly household income response rate 
Monthly household income Number of respondents Percentage % 
Less than R1000 3 4 
R1 001 – R5 000 8 12 
R5 001 – R10 000 11 16 
R10 001 – R20 000 21 30 
R20 001 – R30 000 14 20 
R30 001 – R40 000 9 13 
R40 001 – R50 000 3 4 
R50 001+ 1 1 
TOTAL 70 100 
 
 
Figure 3.8 Monthly household income response rate 
 
 
Table 3.8 and Figure 3.8 illustrate that the majority of the sample; 30% have a 
monthly household income between R10 001 – R 20 000. Twenty percent (20%) of 
the respondents indicated that their monthly household income is between R20 001 
and R30 000. Referring to Figure 3.4, illustrating that 55% of the respondents have 
obtained a tertiary educational qualification and 44% of the respondents have which 
a secondary educational qualification; probably more professional people earning a 
higher monthly income, ranging between R10 001 – R50 000. Only 4% of the 
respondents have a monthly household income of less than R1 000. 
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   Table 3.9 Type of housing response rate 
Type of housing Number of respondents Percentage % 
Apartment 14 20 
House 56 80 
Room 0 0 
Other 0 0 
TOTAL 70 100 
 
 
Figure 3.9 Type of housing response rate 
 
 
Table 3.9 and Figure 3.9 indicate that 80% of the respondents live in houses and 
only 20% of the respondents live in apartments. The researcher is convinced that 
these results can also be explained since the majority respondents are in the age 
group 50 – 59, along with 17% of the respondents in the age group 40 – 49 are part 
of families probably with young or teenage children and will rather opt to reside in 
houses. The respondents in the age group 20 – 29 are young adults who might still 
be living with their parents or sharing accommodation. The age group 30 – 39 might 
be young financial independent adults living in apartments or even senior people 
living on their own. This sample appears to be a good reflection of the community life 
of the three (3) functional areas in the selected municipality. 
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3.3.3 The measuring instrument 
 
A questionnaire was constructed asking questions on the following themes: 
- Understanding about stakeholder responsibility towards waste management. 
- The levels of waste management education in the community. 
- The levels of commitment to waste management in the community. 
 
Forty-two questionnaire statements were derived from secondary literature on the 
topic and these statements were anchored to a 5 -point Likert scale ranging from (1) 
strongly disagree to (5) strongly agree. The questionnaire made provision to capture 
information on the demographic data of the respondents. This included gender, age, 
home language, educational qualification, income per household, type of housing 
and number of members per household (Tables 3.1-3.9 and Figures 3.1-3.9). 
 
The researcher investigated the attitude and behaviour of consumers in terms of 
waste minimisation and recycling in terms of participation and support to 
programmes or projects offered by the local municipality. The researcher used the 
measuring instrument to assess and explore the knowledge, understanding and 
opinions of the residents with regard to waste management. The residents were 
assessed in terms of responsibility towards waste minimisation and recycling, 
responsibility towards the environment and the responsibility for the generation of 
waste material. The residents were assessed in terms of participation or in recycling 
programmes available as well as the lack of participation. Provision was made to 
determine level of education, educational training and programmes available on 
waste management. The residents‟ opinions were assessed in terms of the 
relevance of recycling of e-waste as well as ensuring the sustainability of waste 
minimisation programmes. The researcher explored to understand what determines 
motivation or non-motivation of residents in supporting waste minimisation and 
recycling in the area.  
 
According to CSIR (2011), the reality faced by so many local authorities, the fact that 
the natural resources are being depleted by various factors and the fact that the 
availability of suitable landfilling sites are diminishing at an alarming rate, forces the 
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need to minimise waste generation. All levels of society including households and 
businesses are encouraged to reduce waste generation. The success of reduce, re-
use and recycling initiatives depends on awareness and educational campaigns.  
Mouton (2002) refers to the fact that measurement can refer to the development of a 
measuring instrument in terms of a questionnaire, scale or an index or interview. On 
the other hand measurement can also refer to a process of measuring a certain 
phenomenon; in this instance measurement relates directly to the data collection. 
 
Secondary literature resources including journals and legislative documents were 
consulted to compile a list of statements on waste minimisation and recycling. These 
statements were used to construct a questionnaire (Annexure 1) to determine 
knowledge, opinions and general views of local residents towards waste 
minimisation and recycling within the selected municipal area.   
 
A structured interview (Annexure 2) was scheduled with senior managers employed 
by the selected municipality, regarding their views on the current waste minimisation 
and recycling program offered as well as challenges faced by the selected 
municipality. The purpose of the questionnaire and the structured interview is to 
obtain an in-depth understanding of the opinions, educational or general knowledge 
of local residents about the impact specific attitude and behaviour has in terms of 
waste minimisation and recycling in their municipal area. 
 
3.4 ETHICAL ISSUES   
 
Ethics in business research refers to specific or expected societal norms of 
behaviour or code of conduct during the process of conducting research (Sekaran 
and Bougie, 2010). The ethical conduct is applicable to the organisation, sponsors of 
the research, researchers undertaking the research as well as respondents providing 
the researchers with the required data (Sekaran and Bougie, 2010). 
 
In order to ensure that the study is conducted in an ethical manner, specific actions 
need to be addressed. The Nelson Mandela Metropolitan University‟s, ethical 
clearance process is entailed in the FORM E document (Annexure 4) of the Faculty 
of Business and Economic sciences and assess whether:  
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i) confidentiality and anonymity of the respondents are guaranteed, 
ii) the respondents are from a vulnerable group (elderly people, school 
learners, tertiary students, medical patients, and so on), 
iii) special permission needs to be obtained in order to protect the human 
rights of vulnerable groups of people. 
 
Furthermore, a covering letter has been attached to the questionnaire (Annexure 1) 
addressing the aim of the study as well as issues of consent. The covering letter 
provided an explanation in terms of: 
i) that the confidentiality and anonymity of the respondent is guaranteed, 
ii) that respondent‟s participation is totally voluntary, 
iii) that the respondent can withdraw from the study at any time, 
iv) that the respondents‟ participation in completion of the questionnaire indicates 
verbal consent. 
 
3.5 EMPIRICAL RESULTS 
 
This section reports on the empirical results that emanated from the analysis of the 
descriptive statistics. The results of the qualitative questions that emanated from the 
interviews are reported in Chapter 4. 
 
The descriptive statistics reveal to what extent the respondents agreed or disagreed 
with the questionnaire statements. These statistics reveal the current levels of 
understanding, education and commitment to waste management by the selected 
community. The analysis is conducted in pursuit of the following secondary 
objectives: 
- To assess the levels of waste management education prevalent among the 
members of this community 
- To assess the role of the municipality in addressing waste minimisation as 
expected by the selected community 
- To identify the involvement in safe and responsible disposal of hazardous and 
electronic waste by the selected community 
- To identify the level of sustainability of the recycling projects as assessed by 
the selected community 
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- To identify the level of consumer responsibility as assessed by this community 
- To identify the importance of legislation and policies in recycling and waste 
minimisation as regarded by the selected community 
- To assess the levels of motivation among the members of the selected 
community to participate in waste management 
- To assess the levels of commitment to addressing waste management 
problems among the members of the selected community 
 
The data analysed consisted of the calculation of the means, standard deviations 
and percentage responses to the questionnaire statements. All strongly disagree and 
disagree responses were collapsed into the one group, labelled Disagree, while all 
the strongly agree and agree responses were combined into another group, labelled 
Agree. 
 
3.5.1 The descriptive statistics – empirical results 
 
The descriptive statistics of the collected data were calculated to ascertain the 
general levels of understanding, education and commitment to waste management 
among the respondents. The empirical results are reported in Table 3.10. 
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TABLE 3.10 THE DESCRIPTIVE STATISTICS – EMPIRICAL RESULTS 
Question Statement 
Disagree 
% 
Neutral 
% 
Agree 
% 
Mean 
Std. 
Dev. 
1 
I have a responsibility 
and obligation towards 
the recyclable material I 
am generating. 
1.4 2.9 95.7 4.53 0.63 
2 
I recycle all possible 
recyclable material 
generated by my 
household. 
47.1 4.3 48.6 3.08 1.37 
3 
I have a fair amount of 
knowledge and 
information on what 
items are recyclable. 
7.1 14.3 78.6 4.11 0.91 
4 
The reason for not 
participating in recycling 
is due to time 
constraints. 
35.7 21.4 42.9 3.10 1.22 
5 
Unsafe disposal of 
hazardous waste 
(medicines, household 
chemicals) and 
electronic waste poses 
risks to the environment. 
0 4.3 95.7 4.41 0.58 
6 
Participation in recycling 
programs is of 
importance in order to 
conserve environment 
for future generation. 
 
65.6 8.6 25.7 2.28 1.34 
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7 
I regularly re-use 
products in another way 
than what it was 
designed/ intended for. 
11.4 14.3 74.3 3.96 1.01 
8 
Waste minimization and 
recycling is the 
responsibility of the 
municipality. 
31.5 20 48.6 3.20 1.28 
9 I mainly recycle paper. 44.3 35.7 20 2.68 1.10 
10 
Education on waste 
management education 
should be compulsory 
part of the school 
curriculum. 
41.5 40 18.6 2.7 1.04 
11 
I do not participate in 
recycling because of a 
lack of information. 
28.6 31.4 40 3.16 1.19 
12 
The municipality 
provides facilities for the 
safe disposal of all 
hazardous and 
electronic waste. 
17.1 12.9 70 3.81 1.23 
13 
Recycling should be 
legislated and penalties 
should be issued to 
people for not recycling 
their waste materials. 
2.9 8.6 88.6 4.21 0.72 
14 
I often purchase 
products made from 
recycled materials. 
0 1.4 98.6 4.58 0.52 
15 
Recyclable material 
should be separated at 
source (at the 
8.5 40 51.4 3.56 .88 
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household) of 
generation. 
16 I mainly recycle glass. 35.8 22.9 41.4 3.07 1.27 
17 
I educate or skill myself 
with information on 
recycling. 
25.7 30 44.2 3.18 1.05 
18 
I never partake in 
recycling, because I am 
not really interested. 
1.4 10 88.6 4.27 0.70 
19 
The municipality needs 
to provide more facilities 
for the safe disposal of 
all hazardous and 
electronic waste. 
50.0 21.4 28.5 2.56 1.31 
 
20 
If recycling was to be 
legislated and non-
participation becomes 
punitive then I will 
partake in recycling. 
67.1 8.6 24.3 2.30 1.2 
21 
I would rather repair an 
item instead of buying a 
new one. 
81.5 10.0 8.6 1.88 1.04 
22 
Recyclable material 
should be separated by 
the municipality. 
77.1 12.9 9.9 2.06 1.03 
23 
I mainly recycle tin and 
aluminium cans. 
67.2 21.4 11.4 2.16 0.97 
24 
The municipality 
ensures that members 
of the public are 
educated on what 
material is recyclable. 
 
68.6 12.9 18.5 2.18 1.12 
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25 
I do not take part in 
recycling, because I do 
not have enough 
materials or recyclables 
to recycle. 
2.8 0 97.2 4.66 0.7 
26 
I dispose of hazardous 
waste such as used LED 
lamps in a safe and 
responsible way. 
41.4 2.9 30 2.87 1.24 
27 
Better containers to 
store recyclable material 
will serve as a motivator 
to participate in 
recycling. 
0 7.0 92.9 4.51 0.63 
28 
I seek to buy products 
that have less packaging 
material. 
27.1 8.6 64.3 3.54 1.22 
29 
To ensure effective 
waste management, 
everyone should be 
concern and participate 
in recycling projects. 
25.7 18.6 55.7 3.43 1.17 
30 I mainly recycle plastic. 22.9 18.6 58.6 3.44 1.22 
31 
Education and training 
by the municipality is 
done through the media 
(radio and 
advertisements) 
0 0 100 4.71 0.45 
32 
The reason for not 
participating in recycling 
is because recycling is 
an inconvenience. 
 
14.3 21.4 64.3 3.74 1.03 
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33 
I dispose of hazardous 
waste such as used 
batteries in a safe and 
responsible way. 
27.1 37.1 35.7 3.03 1.23 
34 
I participate in recycling 
because I am pressured 
by my peers to do so. 
1.4 10.0 88.6 4.30 0.71 
35 
I often purchase 
products that are 
manufactured/ designed 
to be re-used. 
82.8 4.3 12.8 1.94 1.00 
36 
How I deal with my 
waste has no effect on 
the environment. 
18.5 15.7 65.7 3.70 1.32 
37 
I make use of the 
service provided by the 
municipality to dispose 
of the generated 
recyclable material. 
14.3 24.3 61.4 3.63 0.92 
38 
By recycling I help the 
municipality to save on 
landfill space. 
10.0 38.6 51.4 3.46 0.79 
39 
The reason for not 
participating in recycling 
is due to a lack of 
storage space at home. 
 
18.6 35.7 45.7 3.38 1.09 
40 
I dispose of disused 
electronic equipment 
(televisions, microwaves 
and computers) in a safe 
and responsible way. 
 
25.7 25.7 48.6 3.23 1.14 
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41 
Incentives such as tax 
reduction will motivate 
me to participate in 
recycling programs. 
 
27.2 
25.7 47.1 3.17 1.08 
42 
I opt to purchase and 
consume less 
18.6 30.0 51.4 3.50 1.11 
 
According to Table 3.10 the results are interpreted as follows: 
 
Secondary objective one - To assess the levels of waste management 
education prevalent among the members of this community 
 
Most respondents (78.6%) are convinced that they have a fair amount of knowledge 
and information on which waste materials are recyclable, 7.1% indicated that they do 
not have the necessary information about recyclable material and 14.3% remained 
neutral on the issue. The results suggest that most respondents have the necessary 
knowledge and information on which waste materials are recyclable, but the previous 
results above indicated that 47.1% are uninvolved in recycling. It is therefore 
necessary to find out what the reasons for this un-involvement are.  
  
Most of the respondents, 44.2% agreed that they educate and skill themselves with 
information on recycling, 25.7% of the respondents disagreed that they do educate 
and skill themselves. Forty percent (40%) of the respondents agreed that they do not 
participate in the recycling programme due to a lack of information, 28.6% disagreed 
to this statement. 
 
Whether waste management should be compulsory in the school curriculum, only 
18.6% agreed with the statement, 41.5% of the respondents disagreed with this 
statement. It has been found that the respondents have a mismatch towards how 
education on waste management should be dealt with. Most of the respondents 
ensure that they educate themselves on waste management and waste 
management as part of the school curriculum is not of importance to most of the 
respondents. 
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Secondary objective two- To assess the role of the municipality in addressing 
waste minimisation as expected by the selected community. 
 
The respondents (51.4%) agreed that recycling should take place at source of 
generation (household), but 8.5% of the respondents disagreed. In contrast to this, 
48.6% of the respondents believed that the municipality is responsible for waste 
minimisation and recycling, but 31.5% disagreed with the statement. From the 
selected sample group, 77.1% of the respondents disagreed that recyclables should 
be separated by the municipality, 9.9% agreed with it. It seems that most of the 
respondents are willing to accept that they have to take responsibility to separate 
their own recyclables.  
  
All the respondents agreed that the municipality does education and training on 
waste management by means of the media. Then again 68.6% disagreed that the 
municipality ensured that the public are educated on recyclable material, 18.5% 
agreed that the municipality ensured education on recyclables.  
 
Even though 100% of the respondents indicated that the municipality takes 
responsibility to educate the communities on waste management, it seems that the 
education provided on recycling by the municipality is not sufficient for the needs of 
this selected group.  
 
Secondary objective three- To identify the involvement in safe and responsible 
disposal of hazardous and electronic waste by the selected community 
 
A total of 95.7% of the respondents agreed that the unsafe disposal of hazardous 
waste poses a risk to the environment. Seventy percent (70%) of the respondents 
agreed and 17.1% disagreed that the municipality provides facilities for the safe 
disposal of hazardous and electronic waste. Fifty percent (50%) of the respondents 
disagreed that the municipality needs to provide more facilities for the safe disposal 
of hazardous and electronic waste, 28.5% agreed with the statement.  
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Furthermore, 41.4% of the respondents disagreed that they dispose of hazardous 
waste such as LED lamps in a safe and responsible way while 30% agreed that they 
do follow the practice. Safe and responsible disposal of electronic equipment, 48.6% 
of the respondents agreed that they do dispose of electronic equipment in a safe and 
responsible way and 25.7% of the respondents disagreed. The respondents (35.7%) 
indicated that they agreed that they do dispose of used batteries in a safe way and 
27.1% disagreed.  
 
It has been found that even though the majority of the selected sample group agrees 
that unsafe disposal of the hazardous waste poses a risk to the environment, almost 
half of the sample group does not practice safe disposal.  
 
Secondary objective four- To identify the level of sustainability of the recycling 
projects as assessed by the selected community 
 
Only 25.7% of the respondents agreed that the participation in recycling will help to 
conserve the environment for future generation, 65.6% disagreed. Furthermore, 
65.7% of the respondents agreed that the way they deal with their waste has no 
effect on the environment, 18.5% disagreed with it.  
 
Even though, 55.7% of the respondents agreed that to ensure effective waste 
management, everyone should be concerned and participate in recycling projects, 
25.7% disagreed. About 61.4% of the respondents agreed that they do make use of 
the disposal service provided for recycling by the municipality while 14.3% of the 
respondents disagreed. Of the selected group, 51.4% agreed that by participating in 
recycling they help the municipality to save on landfill space.  
 
A mismatch of beliefs has been found, even though more than 50% of the 
respondents are convinced that everyone is responsible for participating in the waste 
minimisation programs. Generally it seems that the selected group is convinced that 
the waste they generate has no impact on the environment. 
 
Secondary objective five- To identify the level of consumer responsibility as 
assessed by this community 
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As concerned citizens, 98.6% of the respondents agreed that they often purchase 
products produced from recyclable material. However, only 8.6% of the respondents 
agreed that they will rather repair an item instead of buying a new one, but 81.5% 
disagreed. Even though, almost all respondents agreed to purchase products of 
recyclable material, almost just as many will rather purchase a new item instead of 
repairing the broken item. Regarding the concept to re-use, 74.3% of the 
respondents indicated that they do apply the concept by using products in another 
way than the original design or intention. The respondents, 64.3% agreed that they 
buy products with less packaging material while 27.1% of the respondents 
disagreed. The respondents (51.4%) agreed that they opt to purchase and consume 
less while 18.6% disagreed with the statement.  
 
Most of the respondents were keen to purchase environmental friendly products, 
however there is a reluctance to repair a product.  Instead the respondents will rather 
replace the item with a new product. It seems that most of the respondents are 
aware of their consumer power.  
 
Secondary objective six- To identify the importance of legislation and policies 
in recycling and waste minimisation as regarded by the selected community 
 
Most of the respondents (88.6%) agreed that recycling should be legislated and 
people should be penalised for not participating in recycling. Even though, 67.1% of 
the respondents disagreed that they will partake in recycling, when the activity 
becomes legislative and punitive, 24.3% agreed that they will partake. Even though 
most of the respondents indicated that recycling should be legislated, a large 
quantity of the respondents indicated that they not adhere to this enforcement 
measurement.  
 
Respondents have indicated that there is a need to have waste minimisation 
legislated, however the majority of the respondent indicated that they will not change 
their behaviour when legislation in this regard is promulgated. 
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Secondary objective seven- To assess the levels of motivation among the 
members of the selected community to participate in waste management 
 
The respondents reacted differently to the various recyclable items. Only 20% of the 
respondents indicated that they mainly recycle paper and 44.3% disagreed to only 
recycling paper. As for the recycling of glass, 41.4% of the respondents agreed that 
they mainly recycle glass and 35.8% disagreed. Recycling of tin and aluminium cans 
showed that 67.2% of the respondents disagreed and 11.4% agreed that they 
recycle these items. Most of the respondents (58.6%) agreed that they mainly 
recycle plastic while 22.9% disagreed thereto.  
 
Lack of participation in the project is explained by 97.2% of the respondents 
agreeing that they do not participate, because they do not have enough recyclable 
material to recycle while 2.8% disagreed. With regards to the practising recycling, 
64.3% of the respondents agreed that they do not participate, because recycling is 
an inconvenience while 14.3% disagreed. Furthermore, 45.7% of the respondents 
agreed that a lack of storage space at home prevents them from recycling, while 
18.6% disagreed with the statement. With regards to peer pressure, 88.6 % of the 
respondents agreed that they participate in recycling due to peer pressure while 
1.4% of the respondents disagreed. The respondents (42.9%) indicated that non-
participation in the recycling programme is due to time constraints while 35.7% of 
respondents disagreed. A total of 88.6% agreed that they never partake in the 
recycling programme because they are not really interested, while 1.4% of the 
respondents disagreed. Exactly 21.4% of the respondents did not provide a reason 
for the lack of participation in the programme.  
 
However, 47.1% of the respondents agreed that incentives such as tax reduction will 
serve as a motivator to participate in the project. Another motivator, 92.9% of the 
respondents agreed that better recycling containers will motivate them participate in 
recycling.  
 
It has been found that plastic is mostly recycled by the selected group. Plastic is one 
of the two recyclables for which the municipality provides a kerbside service. The 
reluctance to participate in the project varies amongst the respondents. Generally, it 
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seems that most of the respondents regard participation in the projects as 
unnecessary due to several constraints. 
 
Secondary objective eight- To assess the levels of commitment to addressing 
waste management problems among the members of the selected community 
 
Almost ninety-six percent (95.7%) of the respondents believed that they have a 
responsibility and obligation towards the recyclable material they are generating. 
This is a positive result that shows a favourable inclination towards recycling.  The 
results however show that almost an equal number of respondents are involved 
(48.6%) and uninvolved (47.1%) in recycling of all possible recyclable material 
generated by their households.  
 
There is therefore a mismatch in what people believe and what they are doing in 
terms of recycling. This mismatch should be further investigated in future studies. 
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3.6 SUMMARY 
 
The results of this chapter reveal the attitude and behaviour of a selected community 
towards the sustainability of the municipal recycling project. It has been found that 
even though the majority of the respondents (95.7%) acknowledge that they have a 
responsibility and obligation towards the recyclable material they are generating, 
88.6% of the respondents indicated that they do not have a real interest in waste 
minimisation programmes.  
 
Similar recycling and waste minimisation programmes are continuously initiated by 
municipalities throughout the country. A comprehensive country wide study will 
provide valuable information on successes achieved by other municipalities that 
might be applicable in similar situations. Municipalities can use achievements 
obtained by other municipalities to assist in facilitating decision making on 
sustainable development. However projects implemented in communities such as 
recycling initiatives will only be efficient and successful when municipalities have the 
total buy-in of the residents. The willingness to participate and the change in 
behaviour and attitude will assist in making the project a success.  
 
Peer pressure cannot provide any assistance in the sustainability of the project or 
any other factor, besides the willingness of residents to change behaviour and 
attitude. The empirical results suggest that most of the respondents are well aware 
of the impact their participation will have on the success of the available recycling 
projects. The lack of participation might be due to human nature to only act if an 
activity is legislated, an unfortunate situation. 
 
The majority of the respondents gave an indication that plastic recyclable materials is 
mostly recycled, this is made convenient since a kerbside removal service is 
provided by the municipality. A huge concern is the amount of e-waste and 
hazardous waste that is still disposed of in an unsafe manner.  
 
The challenge to the municipality remains the provision of a service to accommodate 
all the recyclable material generated throughout the municipal area. The 
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sustainability and success of recycling projects are dependent on partnerships 
between the different stakeholders, dedication and a uniformed vision.  
 
In the final chapter the implications of the above-mentioned results are discussed.  
Recommendations on how to improve waste management are provided to the 
relevant managers in municipalities on the basis of these research findings. 
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CHAPTER 4 
 
QUALITATIVE DATA ANALYSIS – EMPIRICAL RESULTS 
 
 
4.1  INTRODUCTION 
 
In this chapter the empirical results with regard to the qualitative questions are 
reported. The aim of this analysis was from the municipal management‟s 
perspective, to identify the responsibility the municipality has in introducing waste 
minimisation and recycling programmes; identify the sustainability of these 
programmes; identify the responsibility service providers have in waste minimisation; 
identify any negative impacts caused by the municipality in the waste minimisation 
and recycling programmes in the municipal area; identify any positive impacts the 
municipality has in improving the waste minimisation and recycling programme in the 
municipal area; identify the success of educational programmes in the recycling 
project; identify the sustainability of these educational programs; and identify the role 
of legislation and policies in terms of waste minimisation and recycling. Two senior 
managers of the selected municipality were interviewed in order to investigate the 
above-mentioned issues. The results of the interviews are discussed next. 
 
4.2 QUALITATIVE RESEARCH 
 
Collis and Hussey (2003) refer to the phenomenological paradigm as qualitative. The 
phenomenological paradigm is interested in understanding specific human behaviour 
as from the participant‟s perception or observation. The qualitative approach 
emphasizes the non-impartial facts or evidence of human behaviour, which rather 
focuses on the meaning instead of measurement of social occurrence or facts (Collis 
and Hussey, 2003). The phenomenological paradigm evolves due to the result of 
criticisms or disapproval of the positivistic paradigm.  
 
According to Collis and Hussey (2003:55) the features of phenomenological 
paradigm are as follows: 
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- Phenomenological tends to produce qualitative data 
- Small samples are used 
- The paradigm is concerned with the generation of theories 
- Collected data is rich and subjective and non-impartial 
- The location where the data is collected is natural 
- The reliability of the data is low 
- The validity of the data is high 
- Generalisation (conclusions) is from the one setting to another 
 
4.2.1 Qualitative research approach 
 
A case study is a research method, used to investigate a single case in a natural 
setting by using various methods in order obtain in-depth knowledge (Collis and 
Hussey, 2009: 82). In the current study a case study approach will be followed. Two 
senior managers employed by the selected municipality were interviewed in order to 
determine the overall function of the municipality as well as the role the municipality 
has in educating the residents on waste minimisation and recycling in order to 
influence attitude and behaviour of residents.  
 
4.2.2 Qualitative data collection method 
 
Collection of data for qualitative analysis can be obtained through interviews, 
questionnaires, diaries or observation (Collis and Hussey, 2009). Interviews with the 
two senior managers of the selected municipality were conducted in the present 
study. Questions were posed to the participants; senior managers of the selected 
municipality, in order to determine what they do, think or feel. Primary data is 
collected by questioning the sample of interviewees (Collis and Hussey, 2009: 144). 
Different types of interviewing questions may be used, such as: probes, multiple 
questions, open questions, closed questions, comparison questions, summary 
questions and hypothetical questions (Collis and Hussey, 2009). In this study a 
combination of multiple questions an open questions were used to interview the 
participants. 
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4.2.3 Qualitative data analysis method 
 
For the relevance of this study the data analysis technique applied was the content 
analysis using open coding. Coding is the first stage of analysing data in a grounded 
methodology. Coding makes provision for qualitative data to be divided, compiled 
and organised. In open coding, the raw data is identified, analysed and categorised 
(Collis and Hussey, 2009). Content analysis was used to analyse the data. A 
verbatim transcript of the interview responses was produced for this purpose (see 
Annexure 3). 
 
4.2.4 The sample 
 
Two senior managers employed by the selected municipality were interviewed in 
order to determine the overall function of the municipality as well as the role the 
municipality has in educating the residents on waste minimisation and recycling in 
order to influence attitude and behaviour of residents. The results of these interviews 
are discussed next.  
 
4.3  RESPONSIBILITY OF THE MUNICIPALITY TO INTRODUCE WASTE 
MINIMISATION AND RECYCLING PROGRAMMES 
 
In order to successfully manage waste management within this area the municipality 
has over the years introduced several mechanisms to deal with waste (see 
Annexures 2 and 3, Participant 2, Question 1 and 11). The kerbside recycling bag 
was introduced by the municipality to separate the recyclable material from the 
general waste (see Annexures 2 and 3, Participant 1, Question 2). The split bag 
system (kerbside recycling bag) was introduced in 2006 (see Annexures 2 and 3 
Participant 1 and 2,  Question 3). The bag is commonly known as the orange bag, 
with reference to the colour of the bag. Officially the orange bag is referred to as the 
kerbside bag (see Annexures 2 and 3, Participant 1, Question 5). 
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4.4  MEASURES APPLIED BY MANAGEMENT OF THE MUNICIPALITY TO 
EDUCATE THE PUBLIC ON WASTE MINIMISATION AND RECYCLING 
 
Solid Waste Department is responsible for education and implementation of new 
programs, (see Annexures 2 and 3, Participant 1 and 2, Question 36). With the initial 
introduction of the recycling project, educational officers were tasked to do home 
visits, informing the residents of the project (see Annexures 2 and 3, Participant 1, 
Question 4). During the initial introduction of the new system the residents were 
informed by methods such as loud hailing and other media assistance (see 
Annexures 2 and 3, Participant 2, Question 6). Educational programs are presented 
on a daily basis at different forums (see Annexures 2 and 3, Participant 1 and 2, 
Question 38). The community is presented with education on waste, waste 
minimisation and recycling by means of radio broadcasts, newspaper articles and 
various educational campaigns (see Annexures 2 and 3, Participant 1 and 2, 
Question37). 
 
The municipality ensures that the public receives adequate education on the 
recycling of waste. Several different methods are used to relay the information to the 
communities and programmes are done on a regular basis. 
 
4.5 RESPONSIBILITY OF THE RECYCLING SERVICE PROVIDER  
 
The recycling service provider renders a service for the removal of the recyclables 
once per week on the same day as the service for general waste is provided (see 
Annexures 2 and 3, Participant 1 and 2, Question 13). The municipality is 
responsible for the management or coordination of the waste removal service and 
the service provider renders a service for the removal of general waste in the rural 
areas (see Annexures 2 and 3, Participant 1, Question 10). The performance of the 
service provider is measured and the contractor is held accountable to ensure 
services rendered are according to the set requirements (see Annexures 2 and 3, 
Participant, Question 16). A service of high quality and standard allows the service 
the possibility to have the contract with the municipality renewed   (see Annexures 2 
and 3, Participant 1 and 2, Question 22). 
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The service provider renders a collection service for the recyclable material on a 
weekly basis. The performance of the service provider is constantly measured by the 
municipality to ensure a quality service is rendered and the service provider is 
thereby held accountable. 
 
4.6 THE SUSTAINABILITY OF WASTE MINIMISATION AND RECYCLING 
PROGRAMMES 
 
Initially the program was introduced in one area (see Annexures 2 and 3, Participant 
1, Question4). The program was extended, but only to the more affluent areas, (see 
Annexures 2 and 3, Participant 2, Question 5). Only recently the project has been 
extended to a township area (see Annexures 2 and 3, Participant 1, Question 8). In 
certain instances the program was cancelled due to the degree of contamination of 
the recyclables and due to lack of participation especially at big blocks of apartments 
(see Annexures 2 and 3, Participant 2, Question 7). Very few of the contracted 
recycling service providers have had previous training on recyclable materials. The 
promulgation of the municipal by-laws will ensure the sustainability of programs and 
residents will be forced to participate in the recycling programs (see Annexures 2 
and 3, Participant 2, Question 7).Currently, about 950 000 households are 
participating in the project (see Annexures 2 and 3, Participant 2, Question 9). Most 
of the service providers have been contracted by the municipality between three to 
seven years (see Annexures 2 and 3, Participants 1 and 2, Question 21). The 
service providers had limited training on recycling and the municipality ensured that 
training were provided to the contractors in order to ensure a positive impact in the 
project (see Annexures 2 and 3, Participants 1and 2, Question 23). 
 
The sustainability of the project is negatively impacted on due to the fact that most of 
the recycling markets are located out of the province (see Annexures 2 and 3, 
Participant 1, Question 29). Recyclables are transported over vast distance (see 
Annexures 2 and 3, Participant 1, Question 30. Participants 1 and 2, Question 29). 
Road transport is mostly used to transport recyclables to recycling markets (see 
Annexures 2 and 3, Participant 1 and 2, Question 31). The sustainability of the 
service companies are impacted on by negative challenges such as fuel cost, 
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employee salary costs and commodity prices (see Annexures 2 and 3, Participants 1 
and 2, Question 35).  
 
The sustainability of the recycling project is challenged by various factors. 
Assistance from the municipality to the service providers are required in order to 
ensure the sustainability of the recycling project. 
 
4.7 THE IMPACT OF LEGISLATION TO ENSURE THE SUSTAINABILITY OF 
WASTE MINIMISATION AND RECYCLING  
 
The municipality has various pieces of legislation to implement in terms of waste 
management (see Annexures 2 and 3, Participants 1 and 2, Questions 39 and 40). 
Unfortunately the current municipal by-law does not address recycling and waste 
minimisation concerns a new version is still to be introduced (see Annexures 2 and 
3, Participant 2, Question 41). Various stakeholders are consulted in the drafting of 
new legislation (see Annexures 2 and 3, Participants 1 and 2, Question 42). The 
implementation of the legislation is effective, however monitoring remains a concern 
to the municipality too few law enforcement resources are available (see Annexures 
2 and 3, Participant 2, Question 44). 
 
Community members participate in the recycling project on a voluntarily basis. The 
lack of by-laws addressing waste minimisation remains a challenge to ensure 
continuity of the project and to reach targets set by national policies.  
 
4.8 THE NEGATIVE IMPACTS CAUSED BY THE MUNICIPALITY IN WASTE 
MINIMISATION AND RECYCLING PROJECTS 
 
Currently, only plastic and paper recyclable materials are accommodated by the 
recycling project (see Annexures 2 and 3, Participants 1 and 2, Question 5). The 
only assistance the municipality provides to the recycling companies is in the form of 
providing education to the company on recycling and waste minimisation issuing the 
recycling company with the kerbside bags and providing support relating to 
complaints from the public (see Annexures 2 and 3, Participants 1 and 2, Question 
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20). Unfortunately, provision of the kerbside bags to the recycling company will 
shortly be ceased (see Annexures 2 and 3, Participant 1, Question 19). 
 
Waste management is usually not regarded as a priority function with municipalities. 
Waste management is challenged by financial constraints and usually receives a 
limited budget. These factors negatively impact on the recycling projects. 
 
4.9 POSITIVE IMPACTS THE MUNICIPALITY HAS IN THE RECYCLING 
PROJECTS 
 
The municipality ensured that the contracted service providers received the 
necessary training on waste minimisation and recycling, since these service 
providers had no prior experience in the industry (see Annexures 2 and 3, 
Participants 1 and 2, Question 23). Only local people have been contracted by the 
municipality as service providers, ensuring the creation for employment of local 
people (see Annexures 2 and 3, Participants 1 and 2, Questions 26 and 34). 
 
The municipality provides support to the service providers by ensuring that the 
contractors are educated and skilled in terms of waste minimisation. The municipality 
assists in job creation in the local area by contracting local entrepreneurs who in turn 
employ local people as employees. 
 
4.10 SUMMARY 
 
The researcher determined in terms of the information received from the participants 
that the selected municipality has over the years done a huge amount of work in 
order to sensitise communities towards waste management. More than two decades 
ago training programs were initiated and conducted with communities living in the 
boundaries of this selected municipal area. 
 
With the induction of the recycling project in 2006 the selected municipality has 
reviewed and extended their training programs to provide information about waste 
minimisation and recycling to the communities. These programs proved to be 
sustainable. Educational programs and campaigns occur on a daily basis and 
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various media sources are utilised to spread the message. Service providers 
contracted by the selected municipality, to render a service for the removal of 
recyclables receive extensive training on recycling. 
 
Unfortunately, at this stage, the municipality still needs to assist the recycling 
companies in addressing issues where there are several deficiencies. The current 
support granted to recycling companies by the selected municipality will be ceased in 
due course. Recycling companies are challenged by issues such as the limited 
accessibility to local recycling markets, huge transport costs and wage costs. 
 
The success of the recycling project can be measured in various ways. Through the 
contracting of recycling companies, the municipality succeeds in assisting 
entrepreneurs with the establishment of businesses and in return these 
entrepreneurs manage to create employment in an informal industry. The 
municipality provides various educational programs to assist with educating the 
public on recycling and waste minimisation. These programs are not limited to 
schools only, various businesses and industries receive training on recycling from 
the municipality as well. These educational programs occur on an on-going daily 
basis and various media resources are used to convey the message.  
 
The draft Cleansing and Solid Waste by-laws need to be promulgated in order to 
address the challenges of recycling and waste minimisation.  Of the three million 
households in the area, 33% of these households are participating in the project. At 
this stage participation might seems small, but a steady growth in participation is 
anticipated. 
 
In the next chapter limitations of this study, concluding remarks and 
recommendations for future studies will be discussed. 
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CHAPTER 5 
 
FINDINGS, LIMITATIONS AND CONCLUSION 
 
 
5.1 INTRODUCTION 
 
For the purpose of this study, various secondary objectives were identified and a 
discussion on findings and recommendations will follow. As previously mentioned, 
the primary objective of the study was to contribute to improving waste management 
in the selected municipality by investigating the current levels of understanding, 
education and commitment to recycling and waste minimisation among communities, 
as well as their perceptions about the role of the selected municipality in delivering 
effective waste management function. The secondary objective was to identify the 
level of education of the selected community. In addition, the study aimed to 
determine the level of the community‟s behaviour and attitude towards the 
sustainability of current recycling programmes, their participation in safe handling of 
waste, their consumer responsibility, their perception of municipal responsibility 
towards waste minimisation, the importance of legislating waste minimisation and 
recycling. Furthermore, it will determine the community‟s level of motivation towards 
waste minimisation and to determine the level of commitment in addressing 
problems in waste management. The study further investigated the municipality‟s 
role to educate communities in terms of waste, the responsibility of the recycling 
service provider and to identify the positive and negative impacts of the municipal 
involvement in the waste minimisation and recycling programmes. 
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5.2 DISCUSSION OF RESULTS 
 
The empirical results are discussed under the following headings: 
 
5.2.1 The level of waste management education prevalent among the 
members of this community 
 
The empirical results revealed that there is consensus (100%) among respondents 
(see Question 31 in Table 3.10) that their municipality does provide waste 
management education through the radio and advertisements; that 44.2% of 
respondents (Question 17 in Table 3.10) also educate themselves about waste 
management; and that 68.6% of the respondents (Question 24 in Table 3.10) 
disagree that their municipality ensures that members of the public are educated on 
what material is recyclable. Only 18.6% (Question 10 in Table 3.10) of the 
respondents agreed that environmental education should form part of the school 
curriculum. 
 
With reference to these results, management of the selected municipality need to re-
visit their approach in terms of the educational programmes provided. The 
respondents are aware of the radio broadcasts, but these programmes might not be 
significant enough for all the listeners or community members. In this regard, Reason 
(2007) stressed the necessity to alternate teaching methods and not to rely on the 
traditional method of presenting educational programmes. Prestin and Pearce 
(2010), indicated the importance of recycling awareness as part of a school 
curriculum, because the learners contribute by educating adults. 
 
On the other hand, the interviews with waste managers at the selected municipality 
(see Section 4.4 in Chapter 4) indicated that the municipality has a dedicated 
department responsible for education and implementation of new programs (see 
Annexure 3, Question 36, Participants 1 and 2); that educational programmes are 
presented on a daily basis at different forums (see Annexure 3, Question 38, 
Participants 1 and 2); and that the community is presented with education on waste, 
waste minimisation and recycling by means of radio broadcasts, newspaper articles 
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and various educational campaigns (see Annexure 3, Question 37, Participant 1 and 
2). 
 
The interviews also revealed that with the initial introduction of recycling projects, 
educational officers are tasked to do home visits, informing the residents of the 
project (see Annexure 3, Question 4, Participant 1) and residents are informed by 
methods such as loud hailing and other media assistance (see Annexure 3, Question 
6, Participant 2). 
 
Educational institutions need to ensure that students are sufficiently equipped with 
information by providing new and innovative teaching methods (Johnson and Mappin 
2005). Management form the selected municipality can benefit from these initiatives. 
Public participation in deciding on sufficient educational programmes will ensure the 
buy in from the community (Johnson and Mappin, 2005). The management of the 
waste department of the selected municipality needs to recognise the benefits of 
public participation. Educational officers employed by municipalities have an 
important function in waste management education (Caws, 2010).  
 
5.2.2 The role of the municipality in addressing waste minimisation as 
expected by the selected community 
 
The empirical results revealed that 48% (Question 8 of Table 3.10) of the 
respondents agreed that waste minimisation and recycling is the responsibility of the 
municipality, but 77.1% (Question 22 of Table 3.10) of the respondents agreed the 
recyclable material should be separated by the municipality. The municipality needs 
to provide more facilities for the safe disposal of all hazardous and electronic waste; 
50% (Question 19 of Table 3.10) of the respondents disagreed with this statement. 
 
These results indicate that the majority of the respondents are aware that waste 
minimisation and recycling is not only the responsibility of the selected municipality, 
but they have an equal role to play. As indicated by the National Waste Management 
Strategy (NWMS) household, consumers or generators of waste should be 
accountable for the waste that they are creating or generating (DEA, 2011a). 
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The selected municipality ensures that waste is well managed through the municipal 
area (see Annexure 3, Questions 1 and 11, Participant 2).  The selected municipality 
has an implemented recycling service ensuring that recyclable material is separated 
from the general waste stream (see Annexure 3, Question 2, Participant 1). 
 
Even though a waste management or waste disposal service is available to all 
citizens, it is not always possible to satisfy everyone‟s expectations, but the selected 
municipality might need to consult with the communities in order to find out what their 
needs are in order to reach a compromise. 
 
5.2.3 The involvement in safe and responsible disposal of hazardous and 
electronic waste by the selected community 
 
The empirical results revealed that 95.7% (Question 5 Table 3.10) of the 
respondents agreed that the unsafe disposal of hazardous waste and electronic 
waste (e-waste) poses risks to the environment. The municipality provides facilities 
for the safe disposal of all hazardous and electronic waste; 70% (Question 12 Table 
3.10) of the respondents agreed with this statement and 50% of the respondents 
(see Question 19 of Table 3.10) disagreed that the selected municipality needs to 
provide more facilities for the safe disposal of all hazardous and electronic waste. On 
Question 26 (Table 3.10) 41.4% disagreed that they dispose of hazardous waste 
such as used LED lamps in a safe and responsible way. Then 35.7% of the 
respondents (Question 33 Table 3.10) agreed that they dispose of hazardous waste 
such as used batteries in a safe and responsible way. With regard to the disposal of 
disused electronic equipment (televisions, microwaves and computers) in a safe and 
responsible way; 48.6% of the respondents (Question 40 Table 3.10) agreed with 
this statement. 
 
The selected municipality only offers a recycling service for plastic and paper. A 
service to accommodate all types of recyclables will be phased in over a period of 
time (see Annexure 3, Question 5, Participant 2). Management of the selected 
municipality needs to provide a service to accommodate all recyclables as soon as 
possible because valuable recyclables are lost to industry and valuable natural 
resources are exploited. 
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The respondents are aware of the dangers or negative effects of unsafe disposal of 
hazardous waste and e-waste. Even though the respondents have indicated that a 
municipal service is available for the safe disposal of hazardous and e-waste, the 
service is not rendered by the municipality in residential areas. This is not part of the 
current municipal recycling programme; concerned residents need to travel to 
facilities, for example at shopping centres to access this specific service provided by 
private companies. 
 
Ensuring that the generation of waste and the impact on the environment is reduced 
in order to ensure that the quality of human life and environmental resources are not 
affected (Sinsha-Khetriwal et al., 2006). The management of e-waste holds various 
challenges for developing countries (Nnoroma and Osibanjo, 2008). Hazardous 
substances are contained in e-waste, which affects the environment and human 
health when disposal is improperly done. Inadequate infrastructure and the lack of 
proper management lead to the unsafe handling of e-waste (Nnoroma and Osibanjo, 
2008).  
 
Management of municipalities are constantly challenged with the disposal of 
hazardous waste and e-waste. Governments need to provide policies to ensure that 
producers of e-waste should be held accountable for the safe handling of e-waste.  
 
5.2.4 Level of sustainability of the recycling projects as assessed by the 
selected community 
 
The empirical results revealed that 95.7% of the respondents (Question 1 Table 
3.10) agreed that they have a responsibility and obligation towards the recyclable 
material they are generating and this attitude will assist with sustainability of the 
recycling project. However, 65.6% of the respondents (Question 6, Table 3.10) 
disagree that participation in recycling programs will assist with the conservation of 
the environment. The following indicates the percentages of respondents recycling 
different recyclable materials. In Question 9 (Table 3.10), 44.3% of the respondents 
disagreed that they mainly recycle paper, 44.1% of the respondents agreed that they 
mainly recycle glass (Question 16 Table 3.10) and 67.2% of the respondents 
(Question 23 Table 3.10) disagreed that they mainly recycle tin and aluminium cans. 
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Glass is the recyclable material mainly recycled (Question 16 Table 3.10) by this 
sample group. 
Management of the selected municipality indicated that the recycling program was 
first introduced in one of the more affluent areas (see Annexure 3, Question 4, 
Participant 1, and Question 5, Participant 2). Only recently has the project been 
extended to a township area (see Annexure 3, Question 8, Participant). Management 
of the selected municipality has indicated that the sustainability of the project is 
negatively impacted on due to recycling markets situated out of the province (see 
Annexure 3, Question 29, Participant 1). The sustainability of the recycling service 
providers are negatively impacted by challenges such as fuel cost, employee salary 
costs and commodity prices (see Annexure 3, Question 35, Participants 1 and 2).  
People‟s ignorance has detrimental effects on the environment and future 
generations usually have to pay for the sins of the past generations. In order for 
everyone to benefit, society needs to treat resources with respect, allowing future 
generations to reap the benefits as well (De Lange, 2010). 
 
5.2.5 Level of consumer responsibility as assessed by this community 
 
The empirical results revealed that 74.3% of the respondents (Question 7 Table 
3.10) agreed that they regularly re-use products in another way than what it was 
designed or intended for. Of the respondents, 98.6% (Question 14 Table 3.10) 
agreed that they often purchase products made from recycled materials. In Question 
28 (Table 3.10) 64.3% of the respondents agreed that they seek to buy products that 
have less packaging material. In Question 42 (Table 3.10) 51.4% of the respondents 
agreed that they, opt to purchase and consume less Even though, 81.5% of the 
respondents (Question 21 Table 3.10) disagreed that they would rather repair an 
item instead of buying a new one and 82.8% (Question 35 of Table3.10) of the 
respondents disagreed that they often purchase products that are manufactured/ 
designed to be re-used. 
 
The majority of the respondents are aware of their consumer power and they 
exercise it to a certain extent. The NWMS strategy addresses the important role 
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consumers have in acting environmentally responsible (DEA, 2011a). Purchasing 
power assists to decrease the rate of consumption and supports the reduction of 
waste (Fraj and Martinez, 2006). According to Fraj and Martinez (2006), with an 
increase in concerned consumers, more environmental concerns are made known. 
 
5.2.6 The importance of legislation and policies in recycling and waste 
minimisation as assessed by the selected community 
 
The empirical results revealed that 88.6% of the respondents (Question 13 Table 
3.10) agree that recycling should be legislated and penalties should be issued to 
people for not recycling their waste materials. If recycling was to be legislated and 
non-participation becomes punitive, then they will partake in recycling; however, 
67.1% of the respondents (Question 20 Table 3.10) disagreed with this statement.  
 
The management of the selected municipality indicated that the municipality has 
various pieces of legislation in terms of waste management (see Annexure 3, 
Question 39 and 40, Participant 1 and 2), however the current municipal by-law does 
not address recycling and waste minimisation concerns, an amended version is to be 
introduced (see Annexure 3, Question 41, Participant 2).  
The South African National legislative documents address various aspects of waste 
management. The waste hierarchy instructs waste management to follow a 
hierarchal approach, making alternatives available to waste management; reduce, 
re-use, recycle, recovery and treatment and disposal (DEA, 2011a). Legislation such 
as by-laws assists management of municipality to enforce compliance. 
 
5.2.7 Level of motivation among the members of the selected community to 
participate in waste management 
 
The empirical results for this study revealed that 92.9% of the respondents (Question 
27 Table 3.10) agreed that better containers to store recyclable material will serve as 
a motivator to participate in recycling. Question 34 (Table 3.10) 88.6% of the 
respondents agreed that they participate in recycling because of peer pressure. By 
recycling they help the municipality to save on landfill space (Question 38 Table 
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3.10); 51.4% of the respondents agreed hereto. Just over a quarter (27.2%) of the 
respondents disagreed that incentives such as tax reduction will motivate them to 
participate in recycling programmes (Question 41 of Table 3.10). 
Municipalities might consider that people living in more formal areas are not in need 
of constant awareness programs, but the contrary might be true; according to 
Strydom and Oelofse (2010), people‟s behaviour cannot be predicted by 
demographic variables. The selected municipality, however need to find alternatives 
to interest all community members in recycling and programmes should be design to 
include all members of society. The selected municipality should investigate the 
possibility to reward residents who participate in the recycling programmes with an 
incentive. Management of the selected municipality needs to take cognisance of 
these mentioned issues that will serve as motivators to ensure that all community 
members participate in the waste minimisation and recycling programmes. 
 
According to Cox et al. (2010) social norms and peer pressure or encouragement 
contributes to behaviour change. Consumers tend to recycle products with financial 
benefits (Bolaane, 2006). Individuals should be identified who are keen to change 
their behaviour by participating in recycling and they should be rewarded for their 
efforts (Tucker and Speirs, 2003). 
 
5.2.8 Level of commitment to address waste management problems among 
the members of the selected community 
 
 
The empirical results revealed that 42.9% of the respondents (Question 4 Table 
3.10) agreed that the reason for not participating in recycling is due to time 
constraints. Forty percent (40%) of the respondents (Question 11 Table 3.10) agreed 
that they do not participate in recycling because of a lack of information. The 
respondents agreed, 88.6% (Question 18 Table 3.10) that they never partake in 
recycling, because they are not really interested. Of the respondents 97.2% 
(Question 25 Table 3.10) agreed that they do not take part in recycling, because they 
do not have enough materials or recyclables to recycle. The reason for not 
participating in recycling is because recycling is an inconvenience; 64.3% of the 
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respondents (Question 32 Table 3.10) agreed with this statement and 45.7% of the 
respondents (Question 39 Table 3.10) agreed that the reason for not participating in 
recycling is due to a lack of storage space at home.  
Referring to the results obtained in Tables 3.1-3.9 it has been noted that most of the 
respondents have obtained secondary and tertiary educational qualifications they 
occupy more formal housing structures and earn a considerable income. With better 
living conditions and higher educational qualifications one would assume that these 
respondents are pro-recycling, instead with the indication of the lack of interest in 
recycling, it might be considered that professional people with busy schedules will 
regard recycling as an inconvenience. Management of the selected municipality will 
have to investigate these issues of non-participation and find innovative methods to 
change behaviour of individuals of the various communities.  
 
Tonglet et al. (2004) indicates that waste minimisation and recycling is limited due to 
issues in terms of lack of space, the lack of time and knowledge and that it can be 
regarded as an inconvenience. The management of municipalities need to 
acknowledge the importance of public participation in the introduction of waste 
minimisation and recycling programmes. 
 
5.2.9 The responsibility of the service provider in the waste minimisation 
 
The management of the selected municipality has indicated that the responsibilities 
or duties of the recycling service provider are very limited. The recycling service 
provider needs to ensure that the removal of the recyclables takes place on a weekly 
basis (see Annexure 3, Question 13, Participants 1 and 2). The management of the 
selected municipality of the waste department has introduced a system to ensure the 
performance management (see Annexure 3, Question 16, Participants 1 and 2) of 
the recycling service provider is measured to ensure that the service providers are 
held accountable; an inadequate service is penalised (see Annexure 3, Question 22, 
Participants 1 and 2). 
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5.2.10 The negative impacts caused by municipality in waste minimisation and 
recycling projects 
 
The empirical study revealed that the selected municipality only provides a recycling 
service for plastic and paper (see Annexure 3, Question 5, Participants 1 and 2). The 
management of the selected municipality indicated that the recycling service provider 
only receives assistance with educating employees supporting the recycler with 
complaints from the community and providing the recycler with recycling bags (see 
Annexure 3, Question 20, Participants 1 and 2). The management has indicated the 
provision of recycling bags to the recycling service provider is about to be stopped 
(see Annexure 3, Question 19, Participant 1). 
Waste management is often challenged by financial constraints and usually receives 
a limited budget. These factors negatively impact on the recycling projects. The 
IWMP (2004) refers to national objectives highlighting the importance of partnerships 
with the private sector; this is needed to manage reduction and recycling of waste. 
 
5.2.11 The positive impacts of the involvement of the municipality in the 
recycling project 
 
The management of the selected municipality ensures that the recycling service 
provider obtains guidance and skills from the municipality. These actions assist in 
the sustainability of the recycling project. 
 
Since most of the recycling service providers had no previous experience in the 
industry, the municipality ensured that the service providers received the necessary 
training on waste minimisation and recycling (see Annexure 3, Question 23, 
Participants 1 and 2). All the recycling companies contracted by the municipality are 
local entrepreneurs residing within the boundaries of the municipal area. These 
companies in turn provide employment opportunities to other local residents (see 
Annexure 3, Questions 26 and 34, Participants 1 and 2).  
. 
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5.3 LIMITATIONS OF THE STUDY 
 
A shortcoming to this study is that a small sample in a church community was used. 
Therefore the findings are probably not generalizable to other communities.  
Furthermore, when the questionnaires were distributed, the respondents were 
requested to immediately complete and return the completed questionnaires to the 
researcher. This could have resulted in some respondents feeling pressurised to 
immediately complete the questionnaires and submit it. However, the researcher felt 
that it was necessary to follow that procedure in order to prevent questionnaires from 
going missing. In addition, the questionnaire contained 42 questions. This might be 
considered too many questions to complete and a few questions were left 
uncompleted. However, even though the questionnaire consisted out of 42 
questions, other relevant questions might have been excluded in the questionnaire. 
Against this background, it is therefore recommended that the study be replicated in 
other settings in order to validate the findings. 
 
The study entails a quantifying of perceptions of respondents. It is recommended 
that a qualitative assessment (more interviews, focus groups and observations) be 
conducted on what is really happening in waste management systems in 
municipalities.   
 
5.4 CONCLUSION 
 
The aim of this study was to investigate the current levels of understanding, 
education and commitment to recycling and waste minimisation by communities in 
order to improve waste management in a selected South African municipality.  
 
The results on the level of understanding, education and commitment to recycling 
and waste minimisation in the selected community revealed that there is a mismatch 
of commitment and understanding into why people should commit to practise 
recycling and waste minimisation. Throughout this study both positive and negative 
behaviour patterns have been identified. It is important to constantly strive to change 
the behaviour and attitudes of communities towards waste minimisation and 
recycling. This will assist in ensuring commitment of all the stakeholders involved. 
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The stakeholders need to be convinced of the financial and environmental benefits 
available to the community as well as the municipality. 
 
If the concept of pay as you dump is applied, households will financially benefit by 
practising recycling of the waste generated. Municipalities will also financially benefit, 
when less waste is available to be landfilled and landfill space at dumping sites will 
be extended. The environment will be protected against degradation and the 
environment will be conserved to the benefit of everyone. Communities will have 
access to a clean environment and the municipality will not constantly need to clean 
illegal dumping.  
 
The management of the selected municipality depends on a positive change in the 
behaviour of these communities in order to ensure the success of waste 
minimisation and recycling programmes.  Management at the selected municipality 
needs to venture into continuously adopting new and exciting methods to keep the 
community interested and committed to participate in recycling and waste 
minimisation; this will be to the benefit of all stakeholders involved. Waste 
management, waste minimisation and recycling are the responsibility of society, 
industry and government.  
 
This study identifies the important gaps in the waste management efforts of the 
selected municipality, which could serve as lessons for other municipalities in South 
Africa. 
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ANNEXURE 1 
 
Dear Respondent  
I am studying towards my MBA (Masters in Business Administration) degree at the 
Nelson Mandela Metropolitan University Business School.  I am conducting 
research on factors that influence waste management in South African 
municipalities. I believe that my study will make an important contribution to the 
success of waste management in our municipalities. 
You are part of our selected sample of respondents whose views we seek on the 
above-mentioned matter.  We would therefore appreciate it if you could answer a 
few questions. It should not take more than fifteen minutes of your time and we want 
to thank you in advance for your co-operation. 
There are no correct or incorrect answers. Please answer the questions as 
accurately as possible. For each statement, tick the number which best describes 
your experience or perception. For example, if you strongly agree with the 
statement, tick the number 5.  If you strongly disagree with the statement, tick the 
number 1.  Tick only one answer for each statement and answer all questions 
please. We guarantee your complete confidentiality and anonymity.   
Please note also that your participation in this study is entirely voluntary and 
that you have the right to withdraw from the study at any stage. Your 
participation in the study therefore indicates verbal consent. 
Thank you very much.  
Mrs Lizelle Saaiman 
 
To verify the authenticity of the study, please contact Prof CA Arnolds at 041-
5043825 and cecil.arnolds@nmmu.ac.za 
SECTION A: 
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Please indicate your agreement or disagreement with regard to the following 
statements: 
 NO. 
                        STATEMENT 
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1 
I have a responsibility and obligation towards the recyclable 
material I am generating. 
1 2 3 4 5 
2 
I recycle all possible recyclable material generated by my 
household. 
1 2 3 4 5 
3 
I have a fair amount of knowledge and information on what 
items are recyclable. 
1 2 3 4 5 
4 
The reason for not participating in recycling is due to time 
constraints and inconvenience. 
1 2 3 4 5 
5 
Unsafe disposal of hazardous waste (medicines, household 
chemicals) and electronic waste poses risks to the 
environment. 
1 2 3 4 5 
6 
Participation in recycling programs is of importance in order to 
conserve environment for future generation. 
1 2 3 4 5 
7 
I regularly re-use products in another way than what it was 
designed/ intended for. 
1 2 3 4 5 
8 
Waste minimization and recycling is the responsibility of the 
municipality. 
1 2 3 4 5 
9 
I mainly recycle paper. 1 2 3 4 5 
10 
Education on waste management education should be 
compulsory part of the school curriculum. 
1 2 3 4 5 
11 
I do not participate in recycling because of a lack of 
information. 
1 2 3 4 5 
12 
The municipality provides facilities for the safe disposal of all 
hazardous and electronic waste. 
1 2 3 4 5 
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13 
Recycling should be legislated and penalties should be issued 
to people for not recycling their waste materials. 
1 2 3 4 5 
14 
I often purchase products made from recycled materials. 1 2 3 4 5 
15 
Recyclable material should be separated at source (at the 
household) of generation. 
1 2 3 4 5 
16 
I mainly recycle glass. 1 2 3 4 5 
17 
I educate or skill myself with information on recycling. 1 2 3 4 5 
18 
I never partake in recycling, because I am not really interested. 1 2 3 4 5 
19 
The municipality needs to provide more facilities for the safe 
disposal of all hazardous and electronic waste. 
1 2 3 4 5 
20 
If recycling was to be legislated and non-participation becomes 
punitive then I will partake in recycling 
1 2 3 4 5 
21 
I would rather repair an item instead of buying a new one. 1 2 3 4 5 
22 
Recyclable material should be separated by the municipality. 1 2 3 4 5 
23 
I mainly recycle tin and aluminium cans. 1 2 3 4 5 
24 
The municipality ensures that members of the public are 
educated on what material is recyclable. 
1 2 3 4 5 
25 
I do not take part in recycling, because I do not have enough 
materials or recyclables to recycle. 
1 2 3 4 5 
26 
I dispose of hazardous waste such as used LED lamps in a 
safe and responsible way. 
1 2 3 4 5 
27 
Better containers to store recyclable material will serve as a 
motivator to participate in recycling. 
1 2 3 4 5 
28 
I seek to buy products that have less packaging material. 1 2 3 4 5 
29 
To ensure effective waste management, everyone should be 
concern and participate in recycling projects. 
1 2 3 4 5 
30 
I mainly recycle plastic. 1 2 3 4 5 
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31 
Education and training by the municipality is done through the 
media (radio and advertisements) 
1 2 3 4 5 
32 
The reason for not participating in recycling is because 
recycling is an inconvenience. 
1 2 3 4 5 
33 
I dispose of hazardous waste such as used batteries in a safe 
and responsible way. 
1 2 3 4 5 
  34 
I participate in recycling because I am pressured by my peers 
to do so. 
1 2 3 4 5 
35 
I often purchase products that are manufactured/ designed to 
be re-used. 
1 2 3 4 5 
36 
How I deal with my waste has no effect on the environment. 1 2 3 4 5 
37 
I make use of the service provided by the municipality to 
dispose of the generated recyclable material. 
1 2 3 4 5 
38 
By recycling I help the municipality to save on landfill space. 1 2 3 4 5 
39 
The reason for not participating in recycling is due to a lack of 
storage space at home. 
1 2 3 4 5 
40 
I dispose of disused electronic equipment (televisions, 
microwaves and computers) in a safe and responsible way. 
1 2 3 4 5 
41 
Incentives such as tax reduction will motivate me to participate 
in recycling programs. 
1 2 3 4 5 
42 
I opt to purchase and consume less 1 2 3 4 5 
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SECTION B: DEMOGRAPHIC DATA 
 
Please mark a cross (X) the box for each statement that reflects your opinion 
(Please answer all questions) 
 
Gender: 
Male  
 
Female  
 
 
   
Age group  
 
 
 
 
Home language 
Xhosa English Afrikaans Other 
 
 
 
Please indicate your highest educational qualification:  
Primary Secondary Tertiary Other 
 
 
 
Town/ area where you are staying?  
 
 
North South West Other 
 
 
 
Position in your household (father, mother, aunt, etc.)? 
 
 
 
 
Number of members in your household?  
1 - 2 3 - 4 5 - 6 7 - 8 9 - 10 11+ 
 
 
 
 
20-29 30-39 40-49 50-59 60+ 
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Your monthly household income (in Rands) 
Less 
than 
1000 
1000 – 
5000 
5001 – 
10 000 
10 001 
– 
20 000 
20001 – 
30 000 
30 0001 
– 40 000 
40 001 – 
50 000 
50 001 
+ 
 
 
Type of housing in which you live 
 
 
 
 
 
 
   THANK YOU FOR COOPERATION 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
House  Apartment Room Other 
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ANNEXURE 2 
 
 
Dear Respondent  
I am studying towards my MBA (Masters in Business Administration) degree at the 
Nelson Mandela Metropolitan University Business School.  I am conducting 
research on factors that influence waste management in South African 
municipalities. I believe that my study will make an important contribution to the 
success of waste management in our municipalities. 
You are part of our selected sample of respondents whose views we seek on the 
above-mentioned matter.  We would therefore appreciate it if you could answer a 
few questions. It should not take more than fifteen minutes of your time and we want 
to thank you in advance for your co-operation. 
There are no correct or incorrect answers. Please answer the questions as 
accurately as possible.  
We guarantee your complete confidentiality and anonymity.   
Please note also that your participation in this study is entirely voluntary and 
that you have the right to withdraw from the study at any stage.  Your 
participation in the study therefore indicates verbal consent. 
Thank you very much.  
 
Mrs Lizelle Saaiman 
 
To verify the authenticity of the study, please contact Prof CA Arnolds at 041-
5043825 and cecil.arnolds@nmmu.ac.za. 
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TITLE: IMPROVING WASTE MANAGEMENT WITHIN A SELECTED SOUTH 
AFRICAN MUNICIPALITY  
INTERVIEW QUESTIONNAIRE 
Questions will be directed to Senior Managers within the Solid Waste 
Department within a selected municipality. 
 
1. Does the municipality operate a one bag system only? (for general waste) 
Yes………. 
No………… 
 
2. Has the municipality introduced and operate a split bag system (bag for 
recycling) 
Yes………….   
No…………. 
 
3. When was the split bag system introduced in the municipality?  
…………………………………………………………………………………………
………………………………………………………………………………………… 
 
4. Changing to a split bag system, was the community consulted/ informed about 
the new system (split bag system)?  
Yes…………….. 
No………………..  
 
5. Is all types of recyclables been accommodated by the split bag system? 
Yes …………… 
No……………. 
If no please provide a reason………………………………………………….. 
……………………………………………………………………………………. 
……………………………………………………………………………………. 
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6. How was the community informed of the introduction of the split bag system? 
………………………………………………………………………………….. 
…………………………………………………………………………………… 
 
7. Has the split bag system been rolled out to all residential, business and 
industrial areas?  
Yes………….. 
No…………… 
 
8. If No, name the areas the programme is currently being operated in? 
…………………………………………………………………………….. 
……………………………………………………………………………... 
 
9. Give a percentage of the community that participates in the recycling program? 
…………………………………………………………………………………. 
……………………………………………………………………………………  
 
10. Does the municipality handle the total collection of refuse (general and 
recyclables)? 
Yes………….. 
No…………… 
 
11. If No, who is responsible for the removal of general waste in the municipal 
area? 
………………………………………………………………………………… 
…………………………………………………………………………………. 
 
12. Who is responsible for recycling in the municipal area? 
…………………………………………………………………………………. 
………………………………………………………………………………….. 
 
13. How often is the service provided for the removal of recyclables?  
i) Once per week  
ii) Every second week  
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iii) Other 
 
14. In appointing a service provider for the recycling service, what procedure was 
followed in the appointment? 
……………………………………………………………………………………….. 
………………………………………………………………………………………… 
 
15. What is the duration of the service level agreement/ contract between 
municipality and service provider? 
…………………………………………………………………………………………
………………………………………………………………………………………… 
 
16. Is the performance of the service provider measured? 
Yes………………………… 
No………………………… 
 
17. What measuring instrument is used or what is used as measuring instrument? 
…………………………………………………………………………………………
………………………………………………………………………………………… 
 
18. Have any of the municipal employees in the waste department been retrenched 
or laid off, due to the implementation of recycling programme (split bag system 
and the appointment of the service provider)? 
Yes………..  
No………… 
 
19. Does the municipality offer any support to the service provider rendering the 
recycling service?  
Yes………….  
No………….. 
 
20. What type of support is offered by the municipality?  
i) Financial…………  
ii) Incentive………… 
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iii) Other …………… 
 
21. How long has this service provider been rendering the service for your 
municipality? 
…………………………………………………………………………………………
……………………………………………………………………………………… 
 
22. How long is this contract period between the municipality and the service 
provider valid? 
i) 1year – 3 years……….. 
ii) 3-5 years……………..  
iii) Other (indicate please) ……… 
 
23. Before this agreement, has this service provider any prior experience in 
operating a recycling business?  
Yes……..  
No…… 
 
24. Does the service provider provide a similar service in any other municipal area?  
Yes……..  
No……… 
 
25.  If yes, how long has the service provider been operating a recycling service? 
………………………………………………………………………………………. 
……………………………………………………………………………………….. 
 
26. Is the service offered: 
i) At another local municipal area….. 
ii)  National……………………………..  
iii) Other………………………………… 
 
27. What amount of recyclable materials does the service provider manage to 
extract from the waste stream, quarterly?   
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…………………………………………………………………………………………
………………………………………………………………………………………… 
28. After the collection of recyclables, how is the recycled material handled?  
i) Processed by recycler ….. ……………………………………………….. 
ii) Sold to recycling markets……. …………………………………………. 
iii) Other………………………………………………………………………… 
 
29.  Where is the closes market to the recycling facility situated? 
i) Locally …………………. 
ii) Out of town ……………  
iii) Other………………….. 
 
30. What distance is travelled to the recycling market?  
i) 100km - 500km……………………………….  
ii) 500km -1 000km ……………………………. 
iii) Other ………………………………………… 
 
31. What mode of transport is used to travel to the recycling market?  
i) Road ……………………….  
ii) Rail………………………….  
iii) Other ……………………… 
 
32.  Does the distance to the recycling market influence the sustainability of the 
recycling company? 
 Yes…………………………………  
 No………………………………….. 
 
33. In your opinion what can be done to make recycling markets more accessible to 
your municipal area? 
.............................................................................................................................................    
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34. How many people are employed by the recycling company?  
i)          50….………………………. 
ii) 50-100 …………………….  
iii)  More than 100……………. 
 
35.  Name any other challenges faced by the recycling company in providing an 
effective and sufficient service 
.…………………………………………………………………………………………………
………………………………………………………………………………………………… 
 
36.  Who takes the responsibility of informing the community about waste 
minimisation in the municipal area?  
i) Local authority………………. …………… 
ii) District municipality ………………………. 
iii) Service provider………………………….. 
iv) Combined effort between authority and service provider…………….   
v) Other (please explain) ……………………………………………………. 
 
37.  What medium is used in order to inform the community or educate the 
community about waste minimisation? 
i) Media example radio, newspapers, pamphlets, etc………. 
ii) Educational campaigns…………  
iii) Other (please explain)………………… 
 
38. How often do these programs or educational drives take place?  
i) Monthly …………………….. 
ii) Quarterly …………………… 
iii) Annually ………………….. 
 
39.  Does the municipality have the necessary legislation available in addressing 
waste management issues?  
…………………………………………………………………………………………………
………………………………………………………………………………………………… 
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40.  What type of legislative documentation is used?  
i) Municipal by-laws …………………………. 
ii) Provincial/ National legislation …………… 
iii) Other ………………………………………. 
 
41. When was this legislation, first promulgated? 
…………………………………………………………………………………. 
…………………………………………………………………………………. 
 
42. Drafting of new waste by-laws were any other stakeholders involved in the 
process? 
……………………………………………………………………………. 
……………………………………………………………………………. 
43. Please name these stakeholders? 
……………………………………………………………………………….. 
……………………………………………………………………………….. 
 
44. In your opinion how effective is these legislative documents implemented? 
(Please explain) 
………………………………………………………………………………. 
………………………………………………………………………………… 
 
  THANK YOU FOR YOUR COOPERATION! 
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ANNEXURE 3  
 
VERBATIM TRANSCRIPT OF THE INTERVIEW 
 
1. Finding of the researcher: According to the participants, the municipality does 
not operate a one bag system only, other services are also included.  
Participant 1 
No, the municipality offers the black essentially for general waste, the blue bag is 
paid for, for the use of garden refuse, orange bag is used for recycling of paper and 
plastic, and the beige bag is used by street sweepers. 
Participant 2 
Not really, we have a one bag for domestic waste collect per week from the kerbside.  
Also have the trolley bin system, have a whole series of apparatus for which to 
collect your waste. For special events and parties we not using the bag system will 
not be used but rather the trolley bin system. 
 
2. Finding of the researcher: The researcher found that a split bag system has 
been introduced and operated in the municipal area. 
Participant 1 
Yes, the orange bag was introduced, used for the recycling of paper and plastic. 
Participant 2 
Yes. 
 
3. Finding of the researcher: During the interview the researcher determined that 
the split bag system has been introduced within several areas of the municipality and 
that the system has been activate for approximately six years. 
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Participant 1 
It was introduced over a long period of time. The orange bag most recently has been 
phased in over a period of time. The split bag was introduced about 6 years ago, in 
2006.  
Participant 2 
Four to five years ago, about 2006. 
 
4. Finding of the researcher: The reaction from participants indicated that the 
municipality ensured that the community formed part of this programme, by informing 
or consulting the community members from the onset of this programme. 
Participant 1 
Very much so, it started up in the outer west area. Team of education officers went 
from door-to-door. Every time that the system was introduced in a different areas 
education officers would go from door to door. 
Participant 2 
Yes, definitely. 
 
5. Finding of the researcher: The researcher found that the municipality 
implemented the programme by focussing only on paper and cardboard and plastic. 
The long term plan is to accommodate all types of recyclables, and the project will 
phased in over a period of time.  
Participant 1  
No, ultimately we want to bring in all types of recycling. The orange bag is known as 
the kerbside bag, used for paper and plastic recycling. There are talks in the pipeline 
to introduce cans and glass as well, but that will be phased in over a period of time 
 Participant 2 
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No, not all areas are affluent areas obviously there are other priorities. What we did, 
we did a phased in process. Orange bag went for paper and cardboard, I thought 
that would be the easiest way. Second phase will be all recyclables tins, glass and 
plastic. 
 
6. Finding of the researcher: The municipality used various methods to introduce 
the split bag system to the community. The system was introduced by making use of 
various media sources, loud hailing the message through the residential areas as 
well as making use of educational officers visiting members in the community in the 
comfort of their homes.  
Participant 1 
We used media campaigns, media, newspaper, loud hailing, door-to-door visitations. 
Participant 2 
We used media campaigns, newspapers, loud hailing, door-to-door visitations, 
community radio broadcasting. 
 
7. Finding of the researcher: Researcher found that certain areas regarded as 
more affluent areas were chosen to from part of the pilot project. At this stage it is 
still only residential areas that form part of the municipal recycling project. As soon 
as the new by-laws are promulgated businesses and other industries will be 
compelled to partake in waste minimisation initiatives. However, businesses or 
industries how are currently recycle are doing it through private initiatives.  
Participant 1 
In different ways residential all most everywhere but not in the townships. Bring it 
into the townships one area has been involved, as pilot. Big blocks of flats are not 
part it was introduced and it was not viable. System was been withdrawn in areas 
where the contamination of the recyclables was very bad. 
Participant 2 
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No, not businesses only done at households. We have the act, when it becomes into 
full compliance the industries will be forced into it. 
 
8. Finding of the researcher: A different response was given on the question by the 
two participants. Participant 2 indicated that the project has been rolled out to all the 
residential areas within the municipal boundaries. However, Participant 1 indicated 
that currently only one of the previously disadvantage areas has now been included. 
Participant 1 
Almost all areas, ultimately our aim is to introduce it in all areas. It has now been 
introduced in one township area. 
Participant 2 
Throughout the municipality.  
 
9. Finding of the researcher: It has been found that the two respondents gave 
different answers to the question. Participant 1 indicated that more or less 1/3 of 
households participate in the program whereas respondent 2 indicated that 50% of 
the all households participate in the project.  
Participant 1 
Approximately 950 000 homes participate, in an area of with 3.5 million houses. 
Participant 2 
10% of our total volume, volume means 1.5 million tonnes. My own guestimate 
would be we have almost a million households, I will say about over 50% of 
households. 
 
10. Finding of the researcher: The researcher found that the municipality 
administers the total collection of waste and to a certain extent also provide the 
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service, but service providers are also awarded contractors to provide a service in 
certain areas. 
Participant 1  
Yes, the municipality manages it. A huge amount is dealt with by the municipality. In 
areas which were previously not part of the metropole municipality, waste is dealt 
with by contractors, under supervision of the municipality. Contractors handle 
general waste mostly in rural areas. A huge amount is collected by the municipality 
and the rest is handled by the contractors. 
Participant 2 
Total, yes. Combination of municipality and also community based contractors. 
 
11. Finding of the researcher: It was determined that the municipality provides the 
service in areas that previously formed part of the greater municipality. After the 
amalgamation of other municipalities to form part of the metropole municipality, the 
remote or rural areas were awarded to service providers to provide a waste removal 
service in these residential areas. 
Participant 1 
Solid Waste department is responsible for education and implementation of new 
programs is done by the department as well. 
Participant 2 
Combination of municipality and also community based contractors, working for the 
municipality. 
 
12. Finding of the researcher: The municipality takes responsibility for the service. 
Participant 1 
Basically waste education section is responsible for educating and development of 
new programmes, the facilitation thereof is dealt with education section. 
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Participant 2 
The municipality. 
 
13. Finding of the researcher: On a regular, pre-determined basis. 
A service to remove recyclables, are provided on the same day as the removal for 
general waste. 
Participant 1 
 Once per week, on the same day as the collection of general waste. 
Participant 2 
Once per week. 
 
14. Finding of the researcher: The procedure followed in appointing or awarding 
contracts is the same procedure of awarding contracts or tenders throughout the 
municipality as proposed in the Policy for Contract or Tenders. 
Participant 1 
Received massive applications, there are a huge amount of contractors who 
received contracts each has a few streets for which they are responsible, contracts 
were awarded. 
Participant 2 
We put out not a tender but an expression of interest. And we got companies who 
were interested to apply. 
 
15. Finding of the researcher: The researcher found that the two participants gave 
different answers to the question. Participant 1 indicated that the contract period is 
over a three year cycle and participant 2 indicated five years. 
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Participant 1 
Three year cycle 
Participant 2 
Five years with provision of extension. 
 
16.  Finding of the researcher: The Waste department has a set system in place 
which is used to measure the completed work done by the service provider before 
any remuneration is awarded to the service provider. 
Participant 1 
Yes, we try to measure it. A designated official needs to sign off the work done, 
before they are paid. Performance varies. 
Participant 2 
Yes. 
 
17. Finding of the researcher: The researcher determined that measurement is 
done in terms by the discretion of the municipal official as well as other measures 
such as the number of complaints received by members of the community in terms 
of service provided dealing recyclables. 
Participant 1 
The responsible official needs to be comfortable with the work done. 
Participant 2 
The volume of recyclables collected, issue of orange bag, the recyclables. We issue 
the orange bags and if the recyclers are not issued then there won‟t be any 
collection, number of complaints received from the public, the amount of recyclables 
picked up. 
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18. Finding of the researcher: None of the employees in the Waste department lost 
their employment when the recycling service was introduced in the residential area. 
The municipality applied measures in terms of resignation and employees that went 
on retirement to balance the amount of job opportunities available. 
Participant 1 
No, the whole setup grew slowly. Resignation and retirement balanced the system. 
The orange bag also reduces the amount of waste coming. 
Participant 2 
No. 
 
19. Finding of the researcher: The municipality does provide support to the 
contractors. According to participant 1 the support currently provided by the 
municipality is about to be phased out. Participant 2 indicated that the service 
providers receive support by the municipality by handling complaint and by providing 
resources such as the recycling bags. 
Participant 1 
Yes, it is in big state of change, it is coming to an end. The municipality is providing 
the orange bags at big costs. Support is in kind and not financial. 
Participant 2 
Yes, where they are unable to manage the waste the municipality would step in, 
handling complaints, where there is a need for further education we provide and the 
issuing of orange bags. 
 
20. Finding of the researcher: The participants indicated that the service providers 
are supported by the municipality in terms of resources, but not with financial 
resources. 
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Participant 1 
In terms of providing the orange bags. Support is granted in kind and not in cash. 
Participant 2 
The contractors are provided with the necessary education on recycling.  
 
21. Finding of the researcher: Most of the contractors have been working for the 
municipality between 3-7 years. Their work is regarded of a good standard and their 
good reputation has ensured that their contracts were reviewed and they have been 
awarded with extended contracts.  
Participant 1  
Up to about six to seven years, one about 2 years. 
Participant 2 
Three to five years. 
 
22. Finding of the researcher: Participants gave different answers to the question.  
Participant 1 
Up to about 3 years and it is renewable. 
Participant 2 
Three to five years, because they know everything, they have the option to have the 
contract renewed. 
 
23. Finding of the researcher: Most of the service providers employed by the 
municipality had no previous experience in recycling. When they were first employed 
by the municipality, they received the necessary training form the municipality. By 
awarding these service providers the municipality assisted entrepreneurs with job 
creation. 
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 Participant 1 
Not that I know of. One guy has a buyback centre. They received extensive training 
to start off. 
Participant 2 
No, no previous experience. 
 
24. Finding of the researcher: The service providers rendering the removal service 
for recyclables in the area are mainly residents of this municipal area. The recycling 
companies are entrepreneurship entities. 
Participant 1 
Not that I know of, one guy has a buyback centre. They receive extensive training to 
start off. 
Participant 2 
No, only local people. 
 
25. Finding of the researcher: Participants gave a slightly different answer to the 
question.   
Participant 1 
Range from 18 months to 7 years. 
Participant 2 
Between six to seven years. 
 
26. Finding of the researcher: The service providers are local residents from the 
municipal area who are rendering the service only within the boundaries of this 
municipality. 
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Participant 1 
Only locals. 
Participant 2 
No, only locally. 
 
27. Finding of the researcher: Both participants indicated 10% of the total volume 
of the waste is recycled.   
Participant 1 
Recyclers manage to extract more or less 10% of the total volume of waste 
collected. 
Participant 2 
About 10% from the total volume of the waste generated. 
 
28. Finding of the researcher: The respondents indicated that the recyclables are 
sold off to various markets dealing with recyclables. Participant 2 indicated that the 
material is sold to local markets. 
Participant 1 
Recyclables are sold to markets. 
Participant 2 
Selling it to local markets. 
 
29. Finding of the researcher: Participant 2 indicated that there are recyclable 
markets available locally. Participant 1 indicated that the recyclables are sold to 
markets out of the boundaries of the province, as far as Swaziland. 
Participant 1 
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Most sold to MPact, ex-Mondi. Paper is sent up the North coast. Glass goes to 
Johannesburg and paper goes to a mill in Swaziland. 
Participant 2 
Local 
 
30. Finding of the researcher: The participants‟ answer to this question differed. 
Participant 2 indicated in question 30 that recyclables are sold to local markets. 
Participant 2 thus indicated that the recyclers travel less than 100km to the nearest 
market. In the previous answer participant 1indicated that the recyclables are sold to 
markets beyond the borders of this province. 
Participant 1 
Between 500-1000km, depends on the products. 
Participant 2 
Possibly less than the answers indicated. Less than 100km. 
 
31. Finding of the researcher: The researcher found that both respondents 
indicated that the mode of transport frequently used is that of road transport. 
Participant 1 
Mostly Road 
Participant 2 
Road 
 
32. Finding of the researcher: The researcher found that distances to recycling 
market has an enormous influence on the sustainability of recycling companies, 
especially these small companies within eThekwini. 
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Participant 1 
Yes, transport costs is critical costs, price of petrol up month down the other has a 
huge impact. 
Participant 2 
Definitely, transport costs have a huge influence. 
 
 33. Finding of the researcher: The recyclers are dependent on financial market 
stability. The participants indicated that recyclers are dependent on the availability of 
markets close –by as well as financial support from the municipality in order to 
remain sustainable. 
Participant 1 
Availability of more buyback centres. Need to keep pace with the markets, prices 
depend on market price. Not so much the markets we need to keep pace with the 
markets, depends on what the markets can handle.  
Participant 2 
The establishment of more drop-off centres. We need to subsidies that is the thing 
what we are not doing. 
 
34. Finding of the researcher: The researcher found that these entrepreneurs 
managed to create several employment opportunities to members in the 
communities. 
Participant 1 
Of all the contractors who has contracts with the municipality, over 100 people. 
Participant 2 
More than 120. 
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35. Finding of the researcher: Finding of the researcher: Recycling is determined 
by financial factors. 
Participant 1 
Contamination is a big issue, fuel cost, wage costs, distance to travel to markets is a 
big problem. 
Participant 2 
When market price drops, your commodity price also drops. Fluctuation of Rand, it 
depends on that. To many small guys, companies and it is not an organised type of 
business. 
 
36. Finding of the researcher: The municipality is the main service provider. 
Participant 1 
Solid Waste department of the municipality 
Participant 2 
 Local municipality 
 
37. Finding of the researcher: The municipality makes use of various forms of 
media to educate and inform the community of recycling programs. Local community 
radio stations are regularly broadcasting interviews in connection with these issues. 
Participant 1  
Media, radio, school visits. 137 broadcasts on the radio have done for the year. 
Extensive radio broadcasts. 
Participant 2 
Media and educational campaigns. 
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38. Finding of the researcher: Forms part of daily operational program. 
Participant 1 
Started in 1981 and done on daily basis. 
Participant 2 
A daily activity. 
 
39. Finding of the researcher: Legislation is available. 
Participant 1 
Very much so 
Participant 2 
Yes 
 
40. Finding of the researcher: Basically all types of legislation is applied. 
Participant 1 
The Constitution, White paper, by-laws, all tiers of legislation. 
Participant 2 
Municipal by-laws. 
 
41. Finding of the researcher: Legislation has been in existence for a long time. 
Participant 1 
Very long back, has been renewed/ revisited with amalgamation of municipalities to 
the metropole municipality. 
Participant 2 
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Definitely before the 80‟s. There is a new version of it available. 
 
42. Finding of the researcher: Relevant stakeholders form part of the process. 
Participant 1 
Yes, very much so. 
Participant 2 
Yes, by large the legal section, management team of the department, health 
department. 
 
43. Finding of the researcher: A list of people or organisations are involved. 
Participant 1 
 Staff, various organisations and interest groups. 
Participant 2 
The management team of the municipality, Legal section, as well as the health 
department. 
 
44. Finding of the researcher: Implementation is challenged due a limited number 
of law enforcement officers available to enforce the legislation.   
Participant 1 
 Solid Waste department is very strict in following legislation.  
Participant 2 
I think the implementation is effective however the monitoring is a cause for concern. 
There are three law enforcement officers to deal with one million households. 
Dumping fees are up and people are trying to take shortcuts to save on their 
pockets. 
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